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<==m1AJI 




(( JJiaJl ObjjkljyM J^Jk^dl OUjjJpIj^oI)) 

Winston Churchill (1 ) (J^jjljlij ^jgJLuijg - 


Sj J^SJda ^1 _p J_pL^> x* ^>tXj o j c^AjLL? cxdS"" L« Jxp 

^L]g| w\jw\^- ^1_P lj*-bpL*x (^jAd&JgLp (_£w\J UjJj Lo-£jI US' ^ ^Jl l-$-2 ^ ^xll 

.l*JLSt J\J- 

^woj>- L$ipU> ^SOiJI j-o-P aj^IJjI ^ c-dS” Ujxp C-* *£j c J,jVI 

ji uUVI Oj— o^-<^j (*-*J 

(i ji J CAj J oJt) O^S" c£-b!l 4dSsJ Oj y.+/Q cJL>B-ygJl C->^ Xj cAjLUI OJ L 

U-J-XJ ^_dS"" J . J XJ J»*d^J |I C_->l xSsJ Owl) Ja>eJ 4 y&,‘£- C_dSCil ^C. ■ .L>^» 

/%. Jg.pl uJu Ji — oS"! ^ — JzlpI oi i Oj j-v^Ji ^ — Lp 

01 4j>- jjJ 4 j jjuc^JI o Ojfc> Jd£. 01 U-P ^-wvjij cJUjj .A jLaJj^* 

Oj^J 01 c^-Ul I *j ?4 j»I_£| ji J-^t jJl U gS* LoJgp I LIp 


v-al- Jii Ji 015" j cc^jjJ- 1 (lUJl j Lilk>^ £- 4 . j'j 0 p-*' : Winston Churchill Jj-jA: j (1) 

^ ^ jj o y\?r ^1 £■ itLiLi-l ol j 9 ^s- j±£ y \ AjUllait- OlS”j t oliJl <Lil*Jl (J*^ >- LjUaj y tl j j j j_~Jj 

(^ jdl) .1953 fc- ujV> 
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2 1 00 j* L a in >T I 


i7t J I 


AJjL^j ^ jL d 5 dJl3 c^l, A^dJbj ?4«woJfc>Vlj dJLxJl Aj>-jdll oi_£j 

Ol 4^>i <^1 ^yA LpldO j £\ j C4 yd^Lp Jj3 A_C ^>- ^\ ^y» Ojlj j j\ S"1 

. AioJ^il j^^P oi_& Aj (^<AJl U |*ipl 0^ ^lp OEf j cL&^ 

01 j Albert Einstein j-jLddJ OjJl ^l_*Jl Id* ^1 01 d_dJ cl— *d*j j 

^1 jill 0 I j c4jI jU^ Unj ji) JioJd> IS" ^ jA\ aIp 

L^jLS CO-b-lj 4_y2? jj LgJ ji? djjj V Lc.j aJ^Lsc* C 

. A t ^jJl j (j* 2 *-*. ^ aJ ^i> Lc.jj 0 jxJl jlj^i ( j p ^ItUl Js-jt oi 

d&Ldl d-dS** l «dl_P ^ Aj j A J j-^r L5^' 

(0 J^J ^J— J***i-**~® Lo-^V C A JjjJjLLjI Cd *-wwJl a| ^j 

dJlS* dli (1) . Buster Crabbe <~d j -S' Ji^j 3_J jJaj Flash Gordon 


Aj jS>x-^j aJLj j^2j ^JJLl)i cldS* l!L^~>- ^JS' jldJjjl AdLOu . .yg-lb ^j2jI 

^jj>d^o iijlstilj csLOsaII AdU^-aJl <jdLJlS\Jl jILp (j,l 

^0 ^J(j ^ ^ d* ^ A^Uil 0«-l il J tol pLxJj^l Jb\ JJ 1 

l_^5 c»3 yu\ jl^- 0ii> dOlS'j cOJidj LJ jdL« ddSj .a <L2*dl 

C— ^ Lois' I \s-' 

. j*\ ^ ll» 

I^—P^j Aj I 1 - S’* C <-vi-^wi 1 l Q U- ^ 0 ^* c_-^ w\__A> Ld *-X^j ^ ^ 

c_3 ^S'jlj.^ ^iLsdl Op cL^x-woJ>r <— ^tP^fl Cdljiil j >«dvd 


olW! ^^1940^1938^^. J-dw. : Flash Gordon ^*5^ (1) 

— 1908) 0-d jS” jj. . .:...! p j) jJl j«->«-Jl <*3 2 ! jladl ^ j«Jj odjdlj ol o ji (J*^L_>- i_j jjjjLLJI 

(|*-=r jd.1) .<_5 y>-5 Jl^c-I C>\jjb jjJ U2 jI c^Ailj (1983 
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<==mNI 


^So I JJLS #( J JLil 4 jlic. jlS" Dr. Zarkov 

4Jj J_<dJ AilhJl j C jl laJVl S-Lll^-Vl C^JjLy^Jl 4 LuLwJl 

jL>- Lc.jj • V cjilstll jjAi ^ • .^Lo-wJl ^ c^wo-JI ^xJl 

(_£ jJl C-3 jJl ^ C£-oJw>*l! c-4 L>c_p| 4 L^-i-l ol ^llj jJl J->- ^Jl 

b jjIj l>-Lo ^ »fl~**J»l ^*1 yg i ^iJl 4^>c_3tJl Col jl5\ IjVI 4_3 j 

. wb^-l V <jJ j-^4 ^Lo-U 

jj_>- J jj5-l jl Oj j$ C 4j jjljJl 4 bill? C-US" L»Jjp cl fcUjuj 

03 jl Ail! . jlo*“Vl *A3 AL<d_*j La ^2_*J £^1 jlj j oiA*Jl ^LoUl 

A^r J jOtO L^jl LgJLi I Jj ^Jl 4^>. jgxJl Oj 0 jjfc> ^a Is * j>: Al jl 

y c-wilsj a) .atom smasher (l£j3 ,■» «-Lo Oj yu .il_*Jl 
^ d*i ji OjjL- 5sj| 0 jA. 2.3 oj^ &j oLsjj^r 4 J ^ “4 

. L^iail y* ^sp^a IgJl jJr j^iJl 4 jI jJl ^ jJl j c—f’jij . i_->l Jl 

yjj\ ijl Jjli)j j) Jl ‘ " ■ g jj cl &Jj*JJ 

2J-L0I y "yL-e 22 a. J Jj Loj toV j_^ell iV ji J-^j 400 

j Ajyhrf 

^ L-X^a (^J L^- 1 3 43 ^P 1- **— -»-»-J A3 i " i^m*} Lo— 3^ 

jl o^Ljail o^lll J^2J jl (2) .Lil JJ ji (o^LL^il o^lil) jljl j— j J- s^j 


(j^r jdl) .ol jjJl 3 j jjf jL^r y*j t)jy jJiwJ' jLfi- (C-Li!' :AtOm Smasher C 5 ji j*-^ (1) 

oL jliJi 4t)Vi (_ 5 * s ^ jl i Antimatter o^Uiali o^Lll (2) 

Aj o^l-, .all o^l tl 01 Jb 4 j ^»*>lJl 0 QjI-J-» i Lo-i Jl I __gIP Co4^ Jl 

(j*^-jdl) .aJ o^Liall 3^>wJl J«j>xj aLLaj Lg3 j*j ^gjl ojlil ^ J5” 01 (_£l y* AJ>«-i J*^ oUjj^Jj 
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2 I 00 f* Lc. i~i~i >T I ^ jm4 jJSlfcuJ (tUa! I 


dJlS"j . O^ljall O^lll ^y» xJj ^LjJ OVl J^" s ^ . LjilS" ^j—^J 

^Ixjl ^1 p *^I^jI l£j^ !l |*-^j>s-o~IS a^^^LjJ. 1 oLaiil 

20 J,l J La (^1) <1) l j^jL>- i— sVI 10 sj^j JsbJw 

C-wJ- I — 2 IS” JUf jJ&j Cjji^jVI '— ~S” JxJ LiieJk 1 (Jl >tj.l jjjj 0 

!# 

J^> J La <U*S\ll d^^.Lal J . (j ^_J2_ll ^Lp *^-Li •* {'J* ^^LdJl C-*> d£- I J 2.1 

• '4> J>i' J^jj yj' ^ cSilkJl ^ olj j-iS 6 Jl 

wG ^ . 4_*^S^LLl ^J^l La«-G-P C i J 2-L-) (_j ^J»2*l I ^2 ,*.A Id” La I y^ ^ ^ 

0 ^S\ j_£J ^w2J 4\jl L^3 j^J i i LgJLj Lo- 3 dJ^Lc^U dSs>^2.l ^al (1)1 


.(jJJi ^ yjj 

^u> j>- ^ *(.5 (J,LLs^l jLiid ji| 2] I Lg_9 

c jlS^jVl 4Sw>L<w» oJj>-Ij 4j jlkj Lg-<w2iJ j ^^Jl ^ ^Lj t jJl i y6 1 ji 

jj^jLa jl cS J^l ce_j I I 2 II AjL^J .AJLdJj 0 Jj&LdC. ^__*Jj jJJjS^j 

J»Jijd2,l ^liiLa jj . j-^VI £-5! j ^ ^2 jlJI L<»^ jg*j j jLo^j <j02i?l*Jl 
j^J^j ^_i ^x^JgJl ^2 1 <dnL^>VI jyl j-Sil l_^-o jLj 2]L-vw«^l ^ ( j^S\j 

^2 1 jv?luJl c^j^l _/®Vl (j-« ^ jL*Jl j 4 JVI j 4-~Jl ^1 p jul jJ2l dJ — L 

. d*Jl Ljiddl ^ LJ jlj2J>- yu _dd» 

A-^l jil oVjL>c_ll JjJjJl cj juj Lo-*-wwvj>“ Lo_^3 2]Lji> d- il5" 

L^Jl J1_P c4_JjIj 4 JJJ J^>j>cjj IwdLa I ^-La jj£}\ jLf J c J ddJsL y_dU 


jv*^Jl jjliSf^ .^Jl j (* - ^ ,, ^ lS^ >— • «**-*> j iolj ^ l. Ij-j d^w^JsLill ^uLJj o-b^j I Gauss (_/- "_J^r Cl) 

(p-^rj^O .(1855 — 1777) (j-jW Jj^" 


<==m14JI 


^ * * 

^o-Lp J Lj>- cptoj ^.Lo-Lpj ^tab (. — Sl*Jl ^ 

L )jj-Ul> 4«J>- jl_>- CaI £-i- Oj-<OOj iS^ • (jj- OJJ04J 

41^11 Jj&l |t kj C<^LoJL*J\ L»l .4 )li j^JUJb Qj& 1^4 4 9 ^3C4 l)j^ jll *J 

C|t-^-L»bc« *^kx3 J-JlLwmJJ OjjC^ij j^JwUl 0 OboJl cpL^s-v^I j 

c^3j j%-^jta\J /^o ^i c^>- c4_^oJ_p oL > jjjjj ^LJLSb 1 «Lc I jjlSo 

c^wL^xIj 4^« Lp LkjjJL i^JlJIjJ 

4_^>-j {^jUU c-^lixjl 1 j-A ^OJL 01 J-«Ij Cc—aIi^- l-i-& Oli 1-LgJj 

01 j b ^o!l oj__>cJti! c^libioiS^VI -p ^ j-LsJl i L*J ^ <>juil Oj>-I 

.2100 ^bp ^1 P 4^1 4iby£?l j^S^Sfl o ^»OJL 

c4_Jfc>llL4 43 Jj J Jilw*i»b 4 Oli cJlJ-i 4 x^J^j j 

jjJj L 4 ^3Uu5Cl>»I Lcl ^ 4 jtLs a> 01 5- ^il ^ b» b)l > 

e A 

4jLL>- Jbopb O ^^JLj o-lxJl CO^xJl 1 jaL s-boJp (J j-AP J :0|3 

C_^Jbx! J CCaIpI C 0J^J>-Vl ^w2J ^J-4 ,J»Jilu*il jlSol Jj>rV 

0_fl3 C|*-g-lv23 ^Ssj>o c-pl ^ol Ul * j . 0 j jjJl */9) ^_jJl ^v^bbl 

Oaj c4^JiLxJ! 0 j^xil 0jlO_v^il ^La-4 0 ^S"V 4_v^ ^iJl ^J, 00 o^-Lu>> 

4j ^5\jl4j ^il*Jl ^LoJp jLS" ^j-4 300 £-« 4jjl caULHJ coj ^>-1 01 

^JlW iQajl co^cJg^l o_aJ jJl 4 pI3^Ij Ojjj-aUI ^cJL^J 4__a1L>-j 

p-£j^p4 j-4 J,jVI ^iUoJl ^Vy&J^L*- 4 J,J J,jjjjiioJl 

4^» j3j jJ, Ljt^j lijd> OlS^ . LlL^^ww 4 4 j ‘-pb>tP^b Ojj Jji-I 

OjjJaL ^cJLs^aJ ^-1 o-lxJl ^4 JjO_*J| l)I OjOji-l Oj^l ; 

ol jlSo VI dJ-b J J — v^V obij (.{£ jJi^u*j2> ol — C ^1 ^_j 


2 I 00 f* Lc. i~i~i >T I i7t J (tUa! I 


^J-P ol 0 jS^Lc jJl ^LlxJLj Oj_Jw\ji-l ol 

Aj ^ ^ Lo^P Ajull* ^ Aj ^JCJT 0| .d JLl*^J>»! jl^ 

A*jbd A^ii c™£ jJl ^ - 1 J,1 A_ilb?Vb 4 (String theory) 

^ll*->6J $0 j-aJ| l-Lfc (J0b>- 0 j Jj ^JLsig.1^ ^1*-*J*I Ajc^j oi >sjVI 

|%-b- 01 j <Jl^- ^ I — ^LlcI lU A jLfej ^ l5^^- j -*-^ 

Beyond c 5 ^ caJLLJI ^^ifT <j-£” odi£- ^LixJl I 01 ^^p 

^Lj yl ^j-iiUI c_^T c Parallel Worlds j c Hyperspace j cEinstein 

0J-L> CA j s-bj^JiJ! ^s^v2^u (jL^f ^1-P c_^-£j ^x)! OwbJji-l A__ Jj jjJl 

Physics of the a _JLJ b- y^ o^b Jj>- l> jj.3 

^bj^l Jb-4 ^ o liUxxfTVI _/>-! a_JL^« cu-Ob£b t Impossible 
$L>- y->r ^-oJbJl <JLj 1-I ^ ^ L$-S ^jSs-C 

^xJl ^LjL^oI A-i cuOxib (^wUl c Visions ^y.lxS" a Ouj c_^liSol I Jj& 

0 V Obi^Vb . AdJLil ^ jjbJl j0b>- |t-L*Jl I gj j 


jl5oV' (String Theory): t4JaJ-i 2j^kJi y jUjV'ijyhi toL^Jrl (1) 

jl sLwi>Sf^ l)I ^ I p jlS^Vl * a^- oT* .oJ #*»• a_^? Ij j ojVj^ o j v_-<5' yi J j—>~ a_ 

Jjjli-XU <L»**>L*»>Sn AdLjl oJ S- jil ll)l J LgJ di-o-^ *V ^ 4jti*^ (_5 y^SLA 4 Ojl_Ll 

^Xf- ^ja 3JLs*- ^ L^Jjt^7 iSliail a <LJil>- jU jl ( j£- OjLp tO»lS”jl jS” J oUjjCJj oLj jj j jjj oU jj^Jl t4_jjvalst!l 

L^-L« oU---Jrl A—st-i? b-i*j iJjxjjj (__j Jl> J kd> jIjjSH oJl* 01 j t4jik5^ jj ,jij jly— a.l^’VI 

•Lj ilA-l i*i\S 4j»— .Igil (_$ jS i)L ...m-^-I ^ TdlJ l^jl yliJl o Jjb is Li) j»_*l 1 *1 . l)j _^j j-Jl j il> j_j jjJl ( J_J L« 

A4 — ). 4jJ-i^j)ifL) iiSLill Aj yiijl co-L_s-lj ij _^i)j oJb-lj o j3 ^ L*J>- jl» cAjj jJl (_$ jiJlj <L_ r »T?Liwj ^SvJlj 

(^ j^O (Theory 


OMWlI 


LaJ-p ^ ^ c_->biSo! ^ dOjj c3j“)l « 

>J! Jj*j j 4_o3\3-! ^ Ip wUxj Jj>- Jl 4J3J> ^ ^llfT J oJLpI JJl! .4 ) j> 

. 4jLlU £.\jj! d,, *fl "ll $-Lo-Lx]l f y* jy£]\ Lo^j ^J-LUl 

^ *)lp jj S*1 4j j j ^I»Jj i^tljwb {j\ { (^-Ul t—jllSsJl \JJ* jl j\. P 

^ 4jL>- y* (J,l O' ^ CjLj-Al]l il c J JLdJ.1 

l)J .4-JLvwJ^H J\ s <2j* c_3l l&ll AjL^j ^ :>dx ^Jlj C^lp 4 jLa p- 

^1 j-pV^ Ldl y-^ y & j-£-!lj obJj>dJl ijb \ jjL^>I 

. 4jjdJJ ^1 -^.jJI jL**il ^ Jj>o ^3 *Liil <ull 


Jinall ^jj-qJLj 9; nil 

ijLajJl £y* 0 ^5 P i^i-Jklj c4_La!| 4-LLlJl d>l jJdJL) j dJl 0^ 

oLiSiJlj tjl ( 5 ^j" L^jI . 4-p c OVI s^IwLjI 
.aJLJ^I jwU L® L»^J L^-ib Lj ^ 
oJj-Ij Jules Veme (Ojji J _pr) ^dS” ‘1863 ^1 p 

^* 0 j\j t ) 4j^pj 4_s^jj dS* wi aj . b^ 4 JL 0 .pl ^£S"t d~j LS* 1 c.j 

J-alSC jbedl L^ij c Paris in the Twentieth Century j^—aJ' 

2./»flll ^ 2 j ^bjs Ci_i-^ > ^U bj . ( Jdil j j-aJb jdl)l ^ aJjL^JI 4dfcl j^o AiLb 
( Jb-li btils 4 s^Lvilb Owt-jb 5 - 4 Tf- jip (jl (_^l j*VI ‘-_- J i (_^ 

J^xil 4_«_ ; i lijil dl JUj j cLolf- 130 4 )l yi 4 jC*-> “dip 4iLbo dJis 4 i! J^- 

LdbSOl j c 1994 ^Ip J ojJI j4d> ' -j j c4-1p jip (_$ j Jl 

.dabt^il J-bail 
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2 1 00 j* L a 4-j^ in >T I 


i7t J (^1*1 I 


j ^JI jj L Oj__ L bj^lj jlil jlS* c 1863 p ^ ^x-Jl ^cjjLII jJ li ^ 

1%-^JLo.pI $.1^.. JLaJI j ^“jbiJl L^3 ^^j__j ^Jl cAXwLaJl jJJbo-L jj o3L>o 

oJ-pxlll obY jJl <*L* 5lS"j . J jJbbl J >-L j-gL 4 sLiJl 

bjl L^3 J-«j J jlbl ^J,l l_£l) jj>-j ^jlJl O 4-L&I ‘—4 ^>sJ ‘-^‘■b^ 

y CUP^ b>Jwj>- JJ_L^ b&J_g_^ y 4jjb>c_Jl 4 3 U 2 JI cLlS"j cbjt 

<-3 j-^» 1960 ^Ip jj— ^ojb jb Lb jj3 jl j—i p ,il*Jl oj j— > 

cjbiL oj-^j>-Ij c j i^jLwjSvj o^pj J c4p-b^j pi Cjb>c_Lb jLLr 

0 jpjj C^JjJb J o-*j ol jlp J c 4_Pj^wJl 4 Jlp QjI jll?3 j c J pLa^J 

j j-v^ c4p>c_P 4 . C-Jjo^fb 4_pl 5 .^ Lu jp)l p-jJ> ^1 c^j 

.0jv?bJ.I ^j^ojb ^ oLi-l 0^3 

Lj Jj jL CjI jJUxo L>Jjp $4 j ^a*J! J 2 J-I olijv? Jp (j 

From ( j— *) c 1865 ^Lp . 4 *j!j S* j__J 

^1 jj jL-jl Ipi ^ju 4p^ JpbL l_L Lpij cthe Earth to the Moon 
Lj J-a] . 1969 ^Ip ^tjjbJl jJ-L 4 _j>i 100 Jbl *Axj ^ouaJl J,l gL 
IpjlLj £_£ jJT.j C£J&I jJl ^ kbjAJ 4^wJJ »L AflJl 4 J ^>cS>kJ 4 sjj 

^ijj ^Jlxjj cCape Canaveral (Jlj3bbf pbf) p yLlb l^bj jJi ^ 

jJl A-J-4jJl OwLl (J j Lj j t4^o-^_Ib l) j-L^j ^j__j JJl ^-1 Luail 


4jb^Jl ^ L^-L cg-L^jaJl ^1 jj 4_Jjjbc^ (^bJl jj jil ^IJjubj c4E>- 

V OjjUl 4 5l 4^5 LjI jJl ‘-L 5 *- jJl j>\ lLii-1) .J 2 ^ 

^CJjI J-ygJl jl jS* (. j^O-aSI ^1 S-l s^..aJ| J jJ C-jbk jJl ^ ^ J 

.(LIp jjjjL^uyj L&Jju V| ^ Jb-il ^ y jib jlko 
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«HWll 


0 d-A *^bJLd<^4 P « 0 j^-3 (J^>- < fl jjS"" C^j— 

j*_P jJl ^1_P 4 jI C4_jl-Ul 4 j jwj I j *lS" -dJ ?c-^LJ*l>U 0 j-£-J.I 4 9jJl 

C^LoJ-*-!! 4_^Jb>ci 1 4j.} ^JCwwO jlS' 4 Jli cllLp ij^i, ^ 4-^jL; Oji— ft (1)1 « 

i^jLdLjl 4jw\J wL3^ . ^J-^j2J1www<>JJ |t ^ ~l^)J (-3 4jdjL^>lj ^-A jlg.C d^ »j>- 

(ili -LaJ .4jL»J ^ d— >-d- ^l!l A-oJilxJl 4^oJ-*Jl oliLjUlS^Vl £— ^*>lj 

cojLlsJ-l ^^>1 j-^j jjb ^-LxJl ol 4 jLJL>“ ijlj^l ^ Ojj-i 

^\sJla L»1 . d?-l 1 g_*3^L> V Ol y>*Ju*j £jl j jJ Jjwl>- 0^—3 ^>o 1 £_*3 Jj j 

Oj jj ol Jj>-I ^Lp 0 jJL wbwLiJl 4 jLcI 0^*3 4_JjljJl il )jvi 4 j j j 

.^9>il ^ 

cb^r d^l $. l ^ : : >-U^> 4^_Ji2_P ^>-1 A.^yg^cJj iJl la j 

^as> .jIU-lj jXillj ^Jl c Leonardo da Vinci LS ^i\^ j-^jb j^j 

d->W 4 jLJoj 4j_w<>->- *Vl5v id CjdLP Oj a!| I jl 

C (cd^b ^d>ljb) i? j. . .*-A d-**^ b_i |> $1 ^ L»jj $-Lo-^Jl c l_3 j *» 

chang gliders dSYjil dplyo ol ylbj c(jo jS-LLa) 40 j^p o! ylbj 

^j*4 l)LS^ AjIjIXXjI ^ 4 \jyS" (1)1 c»^L>tppAJ jdll j . 4 pip cd>l ^_JL >-j 

JL^I j ll) jSll 4 j>^L>- ^ dblS* 0 ^JlLJl 4 j*VI l)I *VJ) *3 jd2j (1)^ 

LaJju V| jh y± ^ J ^ J ^ JSVI l)Lv 23»- o ji £^__>-l 

.(^Lp 4 jLo-*j jIj 

s tlM 1 llLa^I ld_A ^ ll 

. L 4 LP j 4 jl* L^jL 4 j d-^A^>> br.j ^—oj>- 4 JV S"j ^S" 

4_L4 c4_L^- y^" ^ d)i^” -b jlz£- -dpi cl 96V 


2 1 00 f* Lc. i~i~i >T I jJSlfcuj (tUa! I 


lilj .A^oJij o J>1> 13 ^ y» ap ^jLwwJ-I aJI ojLp aJ ^3 j! 
Lxxilj Lg-L>j<-\j ^ *Il 0^3 C lj^ 13 j^-P ^j^?»x-JwJl j bl 1-4 

1968 ^Lp' J xaJIj aJVI o^ a ^*) . a .jL^J-I ol J-o^tJl 

,(l^^c^4j 

-« 

"^ojLl SjJ A sLjs^l; j 

Ulil Ip ji (_$JJ y_ jLs^ (J,l j*-^ j ^^Lp Cj j3-I ^>-1 A L? 

. A$Oj AjLpj Aplji jl J 03 j-g-Jl A_lS\_C clJli^jl — 

. Jj*j Lo-^3 LxSIj L» 

Aj j3 0j\j ^1^3 1 i ^J p l^3L£ cd)^j3 (J^^- c ^juj3l3 jlS' ^LaJ 

jj^JL^j V ^jJ-Ul AjL«J (_£ ^L&a ^ y a AJjL>- 0jLi3L»l (J*}L>- ^j-4 ^jp 

A_^>- 0 j-li£ I jJlf OjOCv^ 5 0 ^Jl3 s-ljspl ^4 IJj>-Ij jlS"j cJ»JLl^il j^Ij 

^-XJzjj $-LlJlj (. o ^>&Jl |*Jl.3 j3jU ^-J jlS* cjJJ-3 ^lp 0j*^Apj . jlSs IjVI 

(jj 0^1^31 A_oJ>- w\j^j A_wws»j^ 4_<jw*jo J Cs-l-P'Vl ^oloJ ^ jil 

•C5^(^'j 

jj3 ^4 J5" 1 gj ^ jj>- ^_j J l aIjL^JI a__jj^uJ 1 jl$\ 3 Sflj j% L*J I *Ajpj 

^*jl 2 I I ^j-« Jjfc> ^o-^IjL* ^ ^JaJ jl L^lpL» iJ Jb ^3 ^ jJ3l3j 

Cj3jU ^Jj jj3 j- 5 ^ 43 V AJJ» aJ jL 4 ^ Cc—^lx^Jl I J & l)J ?2100 ^ xj 

iLc 0 jJ 3 I j j II ^Lo-UJl (Jl opl ipS" ^ p ^2^>cjL) c_3 j *» 

•^LoS* plixil I J_^3 . bJ^il^ww4 Aj>- j jOU jl LgJ Li ^jj» oLlAll A j J-*^4 

^aJ^4 Jj>-lj ^cJaJo (Jl ji- Ijjjlj L>r^ O-Ixil (jLji-l (jLopI 4 

cPjL^7 ^j- 4 jjO* ^oJp ^j>>L>>l ^Jp J-^J jl_Lw^> 


«wwJI 


^L>ol ^ C->l j J-«l*il ol ^ ^Jl 

L»jj Jli LOiuj c J-*j2_!b 03 j^>- jj» c^LbLJl 0Ai-> A-JwUil o~Jlj 

c£-Ulj cNeuromaneer s^bfT eJuy* c William Gibson (0 j— «*>- ^Jj) 
y) Cyberspace J,jj£>ol aJzjL! ^L^> j-* <J j' LLT 

. ((J jL*Jb ^ j j-« j^P Ail La cjjudb L_&Lfc> J-^ALwwJ.1) 

o bib a^^Ip oj jj a_JL>- Ul il ca *p j* A-o-^» 2100 ^Lu j *»»!l 01 

A3 ^xll ^S"\ jj wXij . oliLiu^VI aI^lP ^LLI LqJI.2 L^-3 ^ jL-*jj c jolxJl 
^i,LwwJ^I ^cj jLJl Job*- ^-S"! jj L? yS\ \ssi5> A^o^lll aUjOI 3 ^JL*Jl a-^^-UJI 
OwlP wbJj>- ^a A3 ^*il ob_& ^_JlpLQ..L) C_3 c2100 ^Lp (J jjL>sJJ . 0^ vb 




A^o-^-a A-abk^i? (^1« ^1_P 0^ I C.j All j^-P 

cO IS' ^SLiii Olj 1900 ^1 p ^iL*Jl ^Sbii) 01 $<Loli ^Lp a iL c.j ui!l 

.^cjjLJl oJJi ^ b^la^l ob>- 

La J^>0 Lu Mark Sullivan OLLJ il jL» ^L>^ 2 Jl 01 

1 1900 j»Lp 

y»S !\ ^kl jil Jj>*j ^ cl 900 jjLj 1 fjj OjwL^? ^1 AliL^ts^ ^^3 

j >- 1 L»Lp Ojj^^-p ^1 jbi.1 ^L«l Jljj La 0 LS" Jjb c j— jpl j Jii* a <05" 

Lr !u & 01S”” wLis c(LoJ-w^j) a oOS”" ^il ^1 ^ 

0 jL^Jl ^jv c(ojl_w»*> a_oOS" ^_jj>- Vj ^0L-ii*-ww« a^jL-^I ajL^2j 

iJLjb ijK... ^1 ^>- 0^ . Aj jp) wo clOIS"j ill jul j j-g.LJl j j L 

(Jt>-j ^jp *)$ j • <— -^l j! j-^-l cO^" w ^-*^ 0 ^p jl jl.1 . . jLL a»oOS”” 


2 I 00 f* Lc. 4-J^ i~i~i >T I ^ jm4 i7t J (tUa! I 


*Vj P jUcll! ^-o-wwO i J . jwLuiJl 4 * j.jg.La 

oLS^ ^jp ojl >c_Jl ^ j >-l) ^JJg.yg.,4 ^ £■ 

La c^Ij j*}\ 0wLaLju>» .£]! jjl ^^SCoJ.1 L)l5"j . .c- jjJl J ^ill 

(JUlJIj ^1 .J^-l c^JLS^j . .4 ^ J j-L?Jl ^Jp uwo ^a j ill 

C^- ^JLi-l A-l jiff j . .s-L>cJV! ij£ ^>-LsZJl J«oP (S^J— 3 

. Aj^\ J 4jLJL>- 2ijlj k ■ -- 0 J I o 

ll)l LAp Lall <uil ^1 j »il)! <L> y*-^s (jJ-Lo ^ g ^_Jl>- j 

^Ip 4Ap o ^ Lc. 1900 ^Ip ^ •* <0 (_£wL* fij 

^UJl jJ j50l ^jp ytll ^Jlij jj — “ *X >- 1 j c 1893 ^*Ip LS — i is .2000 

SlJ-l ^J-^-sZo j) »*xll 0 S> ^jA cL^ 4 ^ ^ P l^s^jwj 

LP*J Cs- Vj-& ^L«l 4>w^j aISCju^* .iJLla c^JIS^j . 4_LjLU <ull ^1 j p*V^ (J*^L>- 

. ^ . ,L>^- Lgj ju*o ^1 4pjwJl jj s LoJb I j_^>cj * ^Jl 

L« L*jj Db ^1 p ^ a1l«I ^ *j 

I jit cJ^-dbVI joL> ajjL^ aj ^>- LjjJ j j_^j l3 j-^*> 

(^JL^-j . l) ^ ^jLlw^JI . wLJ^Ll« j_p o^Lp 0 1 ^ L^jI 

^^Lj jl j_J?I j- 4 ^UJl ^ Oj-5C 4_Jl) : John J. Ingalls 

cpIjjJl La ^ ^j!S\ o oVI Lo-li-4 4_^>- jiiJ JjLaJI o^ll2-L4 ^ Ip 

j5"ij c ojL^Jl ^jp \ s^ 2 j! I jlip . (ciJ^ ^ 1 oL>- jl 

John dy>r Postmaster General (aj^u^JI 4^»ai( Ilj* j) 

La ^jS\ 4j yJl ^ jjj L5 $o y»Vl L)l Wanamaker 

.j»Lp 100 c3 jl J 


<==m1AJI 


. ol^lj ; i_~x5^o ^1 JjlO jl5\i>Vlj j*— Lstll jJjj h Oj ( J > 

Ja yu> ^Charles H. Duell J-^j^ j-~ L)^ Jb* ‘ 1899 ^ 

b* y 01) :U-S. Office of Patents Jsj y>Sl I £jjbi-VI oUy. 

. (JjtaJb Jo I Jj ajlSol JxX 
01S” Lo jwtS J e-Jib-l 015" Obp'-'VI ^ * ; Jj 

t Harry M. Warner yjlj -fi cSjb* ‘1927 ,ojAL« j»-^0>i 


aJO- Obi tWamer Brothers jj j 1 


j — • j- J J 


y>j 


^1, 1 ^j^P’x-3^ w\j^j ^ ^ I . 4_I^j2j A " 1— ' ..O’ 1 ' 1 1 x . ^ ll 

c£' Sjbl (J -J-4 jj— c Thomas Watson O j— ^Ij ^j— -L * jj LoJf 

a«^^4- 4-jILp (3 o Lc.j aJI jJLipI) 1 1943 cIBIVl ^ j 

.(c-0 OJ^>-l 

4jL^»C_V^ ^|i *,l^ * i A_wO~Lx 3| d »0 L^l— I y A 3l I wl__A 

c~4pI c 1903 L5 _ 43 ) o^_J jll New York Times j— cb" ^ jj-j j^ 

jg-fl.3 Jts-I j ^ J-jd i^J-Sij Cd*3 jJJ 0 ^jlUl oWI (1)1 AjLj>g_v^,jl 

^ _/ Lkj Wright brothers (c^_jIj l)I j-b-V') ^L4 j-* 

(^U^j J) oo_^Ul920 r lP^j .Ujjl^ojj-Jc^^^ 
a-L-p jl 4 j 1*^ t Robert Goddard ^jta o y. j j ^jjI j-s^Jl ^Il_p 

<L*-^dj LaJjuj . j all a5" ^4-1 L^iSCc N ^cjj! j^JI d)V & iy, j— ^ 

OjuJ c j-o-idl ^1_P (2 jJ JjJ) S-Lj23 ^Ijj is_Jfc> L»J-LP cL»Lp ^j-b—XJjlj 

jU^ ^JlS) I d- !Lai Idjfc L^jI J 1 *j>4 y c^j2>tJJ 1 ^Ub*-^ 


2 1 00 j* La I 


(JSL mJ I 


m '^\ jJii\ 4 J 01 4 IplUol ^ jjl s ‘ 2- ^ 01 OVI S*jJJ 

. (Uaik-I |jjfc> j Jjj>u jjTlj 

Jjl!j . Lioil wLO 5 ^j-fcl jJ 01 jda>- ^T 4j 1 U*> 4-U-O (_£.Ul ^jUl 01 
^«-t3 L*4 £ 4_LJ3 c_ ! £■ ! 3 ^ C l-o»J 1 3 ij <*_»**! 1 dl*. -*J IS”” 

— Ijl ^SC>j Ijl L l! ^5sj>- US" — ^tjjUlj . ^5 j-^CiJl ^ JJLdl ^1 <LI 

Dwight jjL^JjjI cU j3 J ji wL>- . 0 ^-UUuill V 0 jlJUiil 4 *^So 

.(1 23 L; y>- ^»jLiJl i_~^5o ji) : Eisenhower 

ji 

^ULI jJ 3 ^o-UIl Ji ji~! ol iS”” O -S'” JjfcUo 01 \ Jfc \ uSs-C 

^j, jj jjjlill J vwwUll oiiii- o^l pI 0wUU« Jj _*3 c4 .UUl ol 9UeS"VI 

cStar Trek (^ j— >* jJI Ov. oUjoJI J,l 3 j__*j Jl ^rJ — aJl 
OVI y>r j-* ^jUx-Sl j oJldl 0 j-aii ^<Oj ^Jl oUaill ojjt> l^eS" 01 
C4il^>- <0 ^ ! jJb lj_\_£>l_Jo Ls-LLP 0 ^<-L&U*ll c4_0l 1‘-I dJ-b ^£3 xalb 

01 LgjSCc 4^>c_oU j cOwL>tiJl L^jSo oV^ j caJ i*_^»l y>- j 

UjJ ^ig. io» L« 01 p^» j . IjlaJIj OVI 03 ^ oUSj 1 gis" cs-OUl 

$.LjI oUdl Ov- j Uj>" 4_iSCc (^OJl c^—lUll ^jA ol 

4iSCc (^jJl cTricorders (j3jj_S\jljdl) d)-SdS"j cLgjUiS" jU 

Op coOtaLJl j ^ j dll ^ ^dl ollj ^ $-UoIj j) . Jju p 

. (JjuaJb J cJliJl 0 jUJ ^<oll |tJu!l Idjb ^4 Ij^iS" 

L»J-iP L^-pojl ^dl 4>&0^l ^Jl LULp cOVI Jlj ^Jl j 

4jOU^ ^o-Lp ^j>>U*>I ^Tw\j 2 j ^3 $-w\dl Ij-lSoT^ l , J L^S" C^paJlwwl,l ^w\3 I 
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<==mNI 


■**$** 

j$jU 

oL*, ol ijh, 0 ^ L«wUp cA-oJUail j j-v^p ^ ^ j-Jl L^cJ J *j ^i 

^1 4-Q.^.P b j..,^A \_I_} wXJ l)| . 4 ^ ^I—JLJjI^ (Jjjv— ^ 

. 4-x.^.JgJl jjyl yh] j-^ ^ all LgJ| jl Oyi (_£-XJ j^r ^ 

t^c, jJLSI ^ 1 p o j- ■ tf II $sJ cL«j^ 4^c« ^ j c-3 j ^ olj uJli 

4jL>> yA o ojvjIj j iJ j£- 4-x.^L>Jl ^ ^_j jVI jJl 

^cJjllJl 4^ j jou JJL$ c4_pI I g7«*>Vl jJi 4 ^xj>- jA oli Cjl^J-lJl Owl & 

. Jw? jilj . g i l l LaIwX^I £-^>* j o y» JjT ^ ^LwJ^I 

Ulla^'l wAJL$ (.a aoL^-I o ji Ll& l, . -g >- ja i*_^>sj ^ x]l o ^_jiil il)l 

aS” jwojJ Ig-diLc ^1 l$L_Jl5Lll jdl y Isaac Newton^ J—>^\ 
iSy jl a^oUJI ^4 jjSfl J— *-aj V t(_5 j— 9 J*^- ^ -“-> ^L-^iVl 

a^p-LwsJI o j jiJl ^1 ^ I ^jja ^1 a!I wC^g-C ^1p ^4a wCpL^j wCs j . a 4 ! jj 1 a 

,4jjU>tJl a ^LaLaJl Lo-^ V cAjjUk-Jl AsIIaJI y^S- J ^a>Oj 

jCj ^l)l c4^*4s>LJl-o j _^Jl a j aJl ^A ' ^ ~ g 4 ^ijCj ^l!! AJliJl a j aJl j 

t Thomas Edison 0 j^ol jj UopL- l* Japj . Ld^^ri Ji-idj 4iwU 
James Jj j—i'U iljdif cMichael Faraday ^j-^l^l jli Jixjl* j 

I jli \s\ ‘a~~JsL*1Ij a_o yy^ju lS _Lp - — tClerk Maxwell 
.Aj^JUJl £y> AjjjiS\J| °J^4 OE*Jl dJJjj 

flj^Jl ^1 ela^J 1 ^Sol jLcJl ^ U a i I LjlS” 14-^-; j *-iJ 
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2 1 00 j* L a in >T I 


i7t J I 


jj l)Ij 1 0-^3 Lo 


. ^Lp aJU 

cjtliil 4 jul jJlj AxJliSl i)\j jJLSl 1 *1 


cE=mc2 Altaic L»Jj_pj . A^»iiL*Jl ^ jJl l£ 

jJLSl o o y* J j*V ^Lo-L*Jl Iju c c^L-Lj*^Ai!l ^ ojJJl J&.Jij ^ L»Jj-pj 
j^112j ^ j-*VI l^-g-9 j4?^_iJl !^SL>!»S L« y—fc J CS-Lo-^-Jl ^*Jl 

ol^^ 0 -LP^j lg-fll>-l 1 Cl j A^& ^il Aj jJJI Aj>«l]-^VI ■ -fli 

(3 (S j-SJl oSjt, J*)L*^I ^Lp Jjj^li j j_So <^3 j*IjVI ( j-« ^ a — ;! 

c^1,jVI o j-fiJLi $£_> jVI <S j — ^ aJ^ °j j-s^j Ov 0 ^ 4 cj* j_Jlj 

L»l .^LiJUjV A^Uil A-«-^jJl Aj j$£2j OVl c-Jj-v^ 5 jJ cA-oili-l j 

yi ^Jl t Quantum Theory j*^Jl 3 j ^ L^L^i ^ o^iJl ij , jlJl 

. L^L>-I.^ L» j ojuUl ,ILp 0 jJLS> Ei 

Oj ^tll^ CjjiJlj C j ^l^Jjlj^il LJ d^w«wLi ^lll cl_Aj^w\j |%-^il Aj Jku j 
^LoJjJl ^jSCc C^UlljJ .j^Lstll LjcoJ>c_ 1 Ajt3lwUl (_£ jJiJl Jj*j ^xJl A^xJj yi 

DNA (J j j-Jl ( jj2^>J~l s-iSj^r y* { j& j*L^L!l a!?L«I |*-Sol aj ^I sj ^1 

.(wL.^1 ^-Jj^jj jj;p I-J Ojv^lAJj eJ 5j ^i-l ^ - ^! c£^) 

Ll>- I^C^L»-« I >- Lj w\-*j A.j>- y ^-> ^-^*Jl 0^ J tU AijliLl 4 Pj^^Jl ijl 

C->VVl Is-vol jj j^Jo 4 IS" 4 j! Ol J wwJ^o J_jw\_^ l)| ij (. t— -4 j 

. i^-^l jJ“lj Ol" jJj y!lj 

pJjJl A-i juw ^JJl 0 L 4 VI Aj J j ^J-P 0 jJ3 jtS”1 Ijjv^ Ct2J-!*-i-! 4 >t-jj j 

OL>-IjL 4 LoJl^ i]l Jk l ) ^^0 l 3 J-^J • ^ <J*^ ^ J-! j-^Jlj 
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V V 


OMWlI 


^jP ^^>-lp fcjwLJU-4 LlI*^- JS^-L 5 ^ Jp 4 jl9 P 0 

Oj>- Jl ^ s-Oa-*Vl J $A -wo-^vJl j 4 Jj J_4-l s.b J t Ojl ^ jlp (j '•’O-O 01 ji P 

C V-UV1 <3 jLsdl ^LiJ 0 J-Jjj» 4x^-1 ^4 (_J COjO_a>- £* jlj Vj CwL-xXJ 
COlj-Cc)l Op cOJJOJ 4 j . j j la ill JJLoJJ J 9*VI ^Jp O0l3j 

C(JLJ^~! 4j ^c la ^^l_>- j\ la-j ^Ijj d—-vwJ liSol l 0 jt> L&lJ ^513 ^ ill 

^ ^-Jl CO j-g-la ^Ol 4_J J-Jsl CoLlalJl ^ jL OP OjyZu* w« COl jjOJL lilj 

.^IgJI ^ ^QalJl a]_>- 

Ja jiai-l Ajjj Lcpl.!a.lvolj 01 OalxJ llix^- ljL*iI o Jp .llllA 01 cA_ v £ , *}\iM 

12100 ^Lx-! ^ 2 j ^*J l 

yi ji I 4 1-^3 CO-aOaJOol 4 j jl ^>- CO I ?-! ai ^Jp cpl 1^0 1 l0_& ^ j qj. 1 

OyOUlSl 4^Jia ^ o ^J laj (jj-i-Sl oJ-djl (%-^j uloJUJl jLS" 300 

. 2 LJUJI coliUcS'VI 
43 j ^jtil s-l^^pJl OV ^ ‘-oL^Jl l0_& ^ jSlS ^oJp J J- ■ ■^ >J J^* 01.2 

.U 

Jj>- Jl 4-* j^-*- 4 Ax-Jail ^ll A-^L^VI (jyl j-Jlj V I c£ J Jl 01. 3 

. Oryl ^Jl OU 0 j->3^ oOjOj>- COl^-Jo (^1 COjOa- jlj V J cO^xj 

CO ^Ja <— allSCll lOjfc ^ Oj j-S'Jdl CoLialll £^oJ- 4-JoJ.I ^ol ojJl 0L4 

. J^iJlj 2j^rj!>\ Jl 

^4 Axjla ^ J £3 c*-Ulj ^-<CO ^ . ^aax-O c_alc5\Jl 10 & ^^JlJIcj ^1 5 . 5 

J*jl J">L^- ^ L^Jl J— jjl ^Ju L5 — Jl Lar jj J^l!l l 5 -Op 0 J— ailzj 

.A-j^Jjtll C 0 U>oVl 
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2 1 00 j* L a 4-j^ in >T I 


i7t J (^1*1 I 


Ax^JgJl wLaLJio ^jwLv-j ^ jj&bJd* ^ ^ ^*2^- *Vj ^-*-> V bbb bill? jJLS 
COLi bil ^1 j — ^ 4 — iLboJ-b 1 — lS"j • L y^ y ^ 

l$Jl i j^ jisL3 cl) J — pUaJl AJLjjIj Oljj_JJ Cj}P^ Olijv^J 

b Jjl I j*J Jjp cs-b»JJLlS A***jJb c^x^JgJl c_£ cblS* jJLS .US^jlwLa 

^jSs-Jlo jJ^L^SH A $il I jjLLv^ l.-LgJj COJ-X OO l)1j 0j2d>cJ l)I L_^ :>cJ 

A^JV^ bi-L l)I iJb >1 l)15*j .jt gJ y>- i jy ^il*JJ b® j-g-g^ 1 gJg.L® 

<30^ u* p— i p ' f— dr*J j>- - 

. 4_gJY! di-U 

*>U! ^ Ip ^ Jj^lij c 4 X^JgJl oLs^ jJ (j’J- o-o-*^2-4 1 ) j^> c^ J Jl J 

AlJLj c2100 ^Ip J j 1>sj LuSsJ .2 ]Lla.j Lj& Ax^JaJl (j\_Jl j^L 

. Ax^J^JJ ^b-^1 (J jS>zl^» 


jihlm^l SaITj tin i La-ilc :21 00 

l_3*}bxl JJj 5 l)I I^S j5*-b °J J \ /9 l b^L®! J 5 4 jI ^ ^Jl 1 ; jSb \ 4 bl 

cb^ jbxill j c^j-bL( dUJl ol jldl aSL *-gJp ^ o'j ^IwiiJl 
ol jJlbil ^-fclp ^2 yu l)I lli5Co-w^ Cj%-ljJl y>x^^3 .0 j2>s_^Jl jj® bjjCP-V 
j-©jlJ| c_3Ld5Ci^l L^jSsP ^1 j^?Jl j c<— -^L>c-»-wJl L?^o j jl jJ aJLLJI 

y6 jib jj j-yg-jl ob>^>b® J cc_*bl jSlSlj 

(_^b (JL^2 jVI i y a LijlSnLc l!l 4 j ^_Jl)I j-^il ^lP^ J 

4J ^o-?»c_l! ^-^.-Jp \ Lv^ jP b^ blj . L— b” j-^-^ ^ip ■ /2S>vSj 

!jjOP*V cd^ljLiU OjjLp Ajjj3 ^ j2*zS~a (Jb^j| l ^ *‘xiT < 
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«wwJI 


|^-LxJl 0| . 1 »^L*>> IjL*-^ i^.. . ij-xJl-3 cAjlfc«\_Jl L^> $■ ■ i **- *** A 0«-\-A Ol j\ P 

Jl 

O^L-aII SAS* C^*-wwJ>- L« lilj cL*-^o->- Lj j>- jj» L*»l 1 j>y-SC^ 
jl JJLp J5" (^JlpL^jj ^_l*Jl ^j>tj>- 01 lJ cj\ZJj ^_Al 

Aj^U^.^VI 4I2J ^A-l jjL» ji-Ju ^lp oULjUlS^Hj ^J-o-*J J .0 JS >* J 

J A_C<AjiJl olwLalxll ^wo->- c 4 ^LoJj>- J A-w^LwwJlj 

• C5^ J tlr 4 ^' C5^ 


21 00 &iui jqJLsJI (Jjpj9 LLj>^ 0-^ 0^9 

LaU-Lp ^1 0Ai-> Jii* jw2j 01 1 5j-Xi ^ 4 ^ c2100 ^1 p ^ 

0 jJ ^Jl LJI j^I 01 yS' cl aUu^J LS*j 0» 0 »^j 

s-LSOUlj c^^r jJ j-^-> jjLJIj tol ^LA-I ^ Lp Lclj Aj ^> s-vwJl ^>IS"*VIj 

Cjt-^Jl aj ^ laj caIS" 1j a j-* j*_aV1j cAj j^A-I Lj>- jJ jj^Jlj c^— pI J g-y^VI 

.La _^5o jjLJl oLJLJl dAt J5” aJp c^»li c£jJl J)J\ ^a j 
c a_^J 1 Jjt3 LoAiu c jj j^li 0 c_3 j>^> 2100 ^Lp Jj>&j L «Jjpj 

Ujl^ift jJLj l3 j-w^> jA-li .1 uIa^I 0 jJzj ^.LJ^VLj i^P*^Lill ^ Lp 

jj j^li 0 j 1 3 ^ .LjLoI 4__wJj ^1p o^-^Li 0 j c 3 c d- o-v^ J 

■Aju jP a0>o OjJia ^Aj C 0 Jj>“ J JjJ ^1? jP s-Lj^Vl OJ-J ^JLp 

cAj j^A-I Lj>- ojAjzjj . \j&Aj>- j ^Lp ojv^Li o^L*Jl >15^ 

i2JJ*AS^ jj j^li 0 .1 JjLopl A^L^* 1^1 (jjA>cj c_3 j__^> 

- A 3 ^ j—A’ (j* (J^*- ^ Lp 
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2 1 00 j* La <Lji tT I 


(J? iaj I 


(J.J ^lp j^J*^ t_3 J-C*J L^>- jj J-^O jjLJl 

oli " jA c_d " y .lo ^ w\ xJl ^4 IjLJo JjJL>o jl ^ipj Ci^aI^- j >-l 

j ^-*-wwu j o jij 0 s.LLL ^ 4 jji-d s-L^do* old” Iclj ■ 


-o l 


(J jl*ol ^1 p JJJ^IS ^w2j o3 j **> clblS" ^1 Jj>c_ob j . j^-l ^ -J £->- 

yJLo*) (_jb^>^ I l <2-»£ ^lp bjlJ 1 ^ w^J C 3 . 02 j\ P ^ ^P^s-lil 4 $ll? 

. L«*4 4_o ^_ aJ| ^^^s_dl l^Lw> 4-«j l *,,<? $ 

Oj j-o2j ^JJLo* jJ o 4-^J^I 4 — *-*>> ol j-bUl dllj l)i J— 4 j%-P ^1 L5 —^ IpJ 

o.-\j>o j l^iplj j j^jo oLjJLjI jjL ^Jif jj jj jl 5 c L^J_o>o Lola j 

L^u-^ L 4 c4j ^> c-*-Jl JjjLjcJI jl ^-Jl^dl V co jJjbl j*_L*Jl 45j . jVI 

.OjJ-aJI jjlj 

oV^lxJC. ^J-L-y^l Cj»jj Jd" .j%-^Jl 4j , , . &^„7>x1a , jb v3 LI 


(_£ dJl il*Jl j^ . j ^5sjl LgO JjjL>- ^)l 4__jjjJl j jJ> Olo-^^A-I ^ ^ ^>0 

o j el-bo yu_zp Jj>~l ^^Ij 5-Lsl23 4 j jS" ^jp ojLp 4-3 ^j_Ju-p! 

C|t-50l 4 j ^IsJ oV^bc4 (j! .o^JjCo* 0 ! ^S”t ^j,l ^ q2J2j obi jj j s-d j_^> 

jjjjd” ^jSsJT C|t- jg*Jl jl ^cobVlj 0 ^>ejaill ^ j^rcjJl oM J ^ ^ 4j^c_iwwJ,l 

. 4^oAJ ^jJl i? 0 ^J2-Jj Jj>- ^ b^l j->0-o| 

?4_o>- jj jl5\Jl oljbcJl dAi-> Lj ^ysS ^j— jl (J,l ^l)VI Jlj-^wJl 

?bj>- jJ j-LXlll J j%~L*Jl y>xj 4-b jWl 4-L >- )\ ojjb 4-Jb^jJl 4Ja>tll ^jjl j 

jS' ojl — s^>~ J-jSCio ^ JjLoJj ol J j-iJl dJ — L> ^1 — x3 ojji 

jj-otSl |jjfc> jiff I C.jj .(JjVl ^ jJl « 0jbo2^- $-bj-oiJl $-boJp I g-jx>-*-wo 

b>c-j?!j I jot La 4i jli 4 >» jbp ^Jjic ^aj c^cj jbil ^ cj-1> 4-Laj ^IapI 
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<==mNI 


lT * j o' o| • (J l^' °' j^ 2 ^-' £^r u— p 

ob^LJLjV ^lS> j — -^b j' o j j-v^j j £> l£| jL^-V' olj^ ^ Ip 

4il_AiJlj (3 j—vJlj Ojl>dJl Oj .4 ^S\ Ojl sjsJ-l Owijts 4_L« J ! Jj jt P~J 

JjP olj jJ Igj ^JLl^ Lg_3<_woJ>7- Jj i-l j j 4_jj^j | j 4 iUl j 

j^j luSCc (,<^S j^Jl 4i ll? c-^L-wj>cjj . 4_^S" ojbJ^j-l dJUL ^ jjj 

jl L» j .^Ip 100 0 j-s^2p ^ JjV' ^ j-J' ^ j- 4 ^-L-Lvj bJb (J ^JiJ! \ jIjJwLaj 

<j,l Jb&V' Oj^s c- i ^^3 cOjJOj j-^l (S y (J,| <Jv j^l« 

4^_& jil ^ 4 _u L^ jJl *U^ll ®0-^J C LwoJj>- I 4_^S"" Ojl s^2^-l 

jjp ^ <-£ j^ (^^J cb^bO ^ ji jJl L^r jJ jOxJl J jbdJ i j^S_ V ^1 

.0l~Jj (^1 o cib 2 -* 


LjLl^I ^ IOLoJ 

^1 oU ^l*i.l jvsp p o j-^1? ^xJ' oU j^Jl O' ' ^ (j— ^oil 0J 

^li-l c-^X^s-lb) Ijj-*Jj J^JLloOj j!l lL« jj^» I jOlS”” cl) ( Ci^liJl JliUj . JjJl>tXj 

j»jjJ V IlJo JSj jJl Jj^ Jx^j O' 4 I^Lc LJ j-^LiO O' C^C.c(jj jJl Jj — * 

J-*Jl)b JS'jjV' j%->fc>- ol bJ (j-uXj 0V' c-— xSCo (^1 ^ip °0 j>-Ij 0 

■ ls" 2- * c '~*-2 

£-b^bp b»Ij wOjj . J yA P^jl J L>CJ 4_JwLC.) L J wVS*' J 

c_3 CO 4 j\P wLst) jjp C^l j-CjJJ ^ 1 j 01 . J 

cAjjJjV? j^P 4j>- jJ 1 g_>- J L^-3 Oj-AlL (Jl opV^ (Jb'Tj C^l pLoJL>-! 

01 C A 0-^>- .^>-V 0l^->» Jj-* (J^ llilAj 4>-bi-l ^J^Obj I J gj j 
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2 1 00 j* L a in >T I 


i7t J I 


1*~*J 1 ^1 C i-wc^l dd-4 _Jk*^ * $ c ^) i 1 _^_j 1 3 0 wLI* I 

g-l.yb.-ail jAp ^L-ywJJ) 4_sb-^j J-g-Jd (jl ^j^J-laII ^J-4 (jlS^ C4j|j £C-£-Jl ^^IpJ 
[%-f^jljl <j— j*AS1 j j*-£*jj 0 j-sbij ^j— Jwiil di-djl c( J,j jd^J^fl 

Ojjj&Lioj jllxll 5-L>&jl j—wo j>- ^ o jJjj>«lJjj c^^^-vdJl ^LSl o j. . >o-g.ilj 

^j-4 (1)1 -S^ • |*» ^ y^l d -> 1 A^ld* ^lp 1 4_^-y£> jAp l-^-^l ^1 *i*l 

ol jli 0 ^jd c(cdjd^l aSC-Jo jap j-ydll) Lj2jl dl ^j^jajLII 

. Aj jl_>cJl (j j wdjl oV J-4 ^jaJjL) |t-) <j-*J cj o-*il j» J-A> j* £-~»l J>- 

^1 P A-^ljwUl ^oJ>- l) JjvAPxJ JJl (cdjO^fl 4-J-L?) di S4S*j 

Lgjl jj! c->L*- 4LA-I j^lJu dJ JJu J c^JwLjsJI epl_*Jl \j w o j-*j^L a &j dCdJl 

. L^j ^j>>ljJl ^Lojjk! 4_Lai 

^*il $A . (d->w\j>till o j j y^J JJjLJI id^L^il) j< v^>» *^d« j, ! jl 

^ J^ 4 100 J,l y>- AT&T ^-^y* c-JLaj t cl 964 L5 — lL*Jl 

0- L&Ld-4 di-^d*. d-* ^>- c LgJl 4-4 j lb : £. ^J-y^jj jl aij 4dl_d (jl ajl 

jlj cLall^ o ^SCail ^Jlaj Jj&Ldj LoJju cLd^L^ 4ldld ^jJl ^^>c-d Jl 
L^» od>- jil 4jllSo J—*^r Id cLj 100 c£ j — ^ L$d# AT&T ^ 

. 4jI*JJ 4_alS\lil Jbjfclj J-di 4 j L iC, I jjb jiff J .1 J-aj jVj^ 0 (J,l 
CbjL) 4 j jdiL^l 4j^lj ^*^p^fl Jjd, J 4 jL^J (jl daXxll ^4 jli' djAj_b“lj 
(^uUl O jplUl dd ju^l (jl J-dlo-yllj dv ddll j^-P jj . dCd J 

1- 4 (jlpjvJ 1_^3C ; X>J>7- (jlj c jl *2Ulj 4pl j^flj LoJ-yywJlj ^ 

dai .d^d>- 1-4 ^jfc> ySCxil (jl c j-4*^f| 4jLJL>- ^ J . eji 2»-dll ^J,l (Jjj d» 
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«wwJI 


<IojL 4^*1 j ^ ^^a (^1 I j-v^l Aj j j jil O jls^ 5 

^ A-^LwoJl ^il ji.1 ^J,l oIpL>j>- j c£^l ^Dl .4 jjv2jJ I oL^HJ 

A-LLiJVI £^jvjI oJj>-lj Aj5-L^*Jl ^ C A«^LS ^IJLpIj ^*}LSl 

^ c ^>-Lil j Jj>-L Uli jl? o jjc^zj 0 jS ^wsill 1 .^il*Jl ^ I jjr 

L» cd~Jl ^1 p oIpIS jLzjjI £ja ^Jj j . Aj <L4jVI c->l sjl 

. a_ojI jw\JJ jjyjwLAiil A^JJsJl J-p| A-w^Lji LolS ji ^Jj>c_wwo c^Lx-dL^-l d-* Jl j 

*Axj oi j-cy* <nsi ji ^Jjiu ^4 ijj y ^j-4 ^iwipi 01 Vj 

t£l jlSdJl |1 jwU.1 jl jJz- tilojl ^ J-«^Jl (*-6-^'^- 4 j £— * 

IwLp ^Jl j .Iw\j>- aJ*^L >p OjIv^j cJiiSl 1 clj olSjVI <d*3j 


cdLjo^l ASs_*Jj ^Lp jj-LjiJI l3^ Cj^ c — ^ y^l LAJp ^ ^ *.wJl 
0 jL/g-aj j c AjoLiJl ^1 p I j j-g Jgj cl)l ^ Ajcu l)j^>&j V ^•’LJl j® b*-4 


^*lAp^l aJsj j>- ^jA cd JjO^I O jJ^ C(JlJ~l AjcJ^jj . Aj>- jJ 1 ^->-J s-LlUI 

a5w>i ^^4 J jlp J-jLl { ^*^P^fl aJLSIo^P (Jjl >- ij cL^Litj 

^LdS"l ^j- 4 si ^ L5^*~ ‘'T' > J -1 ^ ^ l*-l& cl) I P . d-» ) jo^fl 

loii4 V*)L> — . *1 j^l JIjj I — o^ ^y^ilj jj«sI ^J lj 




lAA^il (Jaj ojxLo 

(_£jl ?a_^ j«oJ^4 Aj^L* A_a_yj>- ^1 J ^>ti]l ^j^p oljyjJl Oj>uP lil l 

A_wo_y L» Ou*^) A^4J_Alil Ol jlSoV' oAjfe CI^_J2_S j A- 4 LP Oj j v^j ^LJl cl) I 

d) I ^1 jyio aj jjii-l j a ajI j ^Jl jj&l j_jJl d)l . ( 0 ! j— «l jl) j I i! 
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2 1 00 j* La I 


(J? iaj I 


100 j^Si i-x« LJL> ^ c L«Lc Ll^_*Jlo tilS" ^wiil ccOo^bLl OL^wJ^I 
w\S Li yAS' ol ^ Lp JJx (_£ I *V LijI j^p ^Ip <, i i! 

c4_JLi-l Oiii ^oXjj L» Lv^>s_Jj oi>l lilj . liJJS ix>» IjbS' OjJu 

ax^mJI j*j caiSS a! c3LL>- j axL-wP L« ISIj £ Lj>tj jaXo Li ULLLl* 0 J 37 c_3 ^^3 

yS' 0 Jj>tX^3 c CX-J J J J 4_v^ j JJ ^ 4XxO^ J J C ^23 Cx^Aj ^y* 4 L>- 

c L jL^2_>c_Jo j lx«i>L?*“lj LJLuli .o^_P ^1 ^1 ^jp LpL» jl 1 J Jj 

L» lxl*Jj c^Lp cJjJI 100 (J^^— ^ ^jbS' 031 ^ cLJLpj ^>-jV1 ^ — Lpj 

. l^^w-aj t_3 ^x5"L» LolJ_>-l 4 _aj J&j m ^u3j (Jl jj 

(jAJ c_Jjl s^2J .ilxfc 01S* 1 oiS” 4 j| 4 il J ^1 01 -3 jl Si ^ L*i.l j 

2LJIjlJ| LJLpj 0b il-xil LolJ_>-! oLpjj 4 XjJJ-I 1 ^ jJ jx^il 

0i-S3 Alii y — «J . J^rj oJpli CO J^a JS' ^ J j — Qj ^-1 il 

*-b c(J-ia!I oLib) c ill^j L» LJta OSS' c_ 3 j^SsJl 01 »^Jl 01 

yA 0l ^*>eJ 0iS\wwv-i cLoJ>c-0? Sj| J^“ Cxi3 OJjlj y>-\j£j 01 l-\jl 

jJl 0i-S3 ^jP 1 ^S\^- 4 j'jj ^Lp l-^^~ 0S3" 0i J-\j j 

LUUj UlS^ (4 P j,Jt» 4_>s_»^j) LoJb wb cJ^ibj .AXPja^j 

CxLiLi) 4 j>cjLwJ| Cxi 5 J i^xJ c V! ^ V LSjj yu tol aiil 

!^y>- LjjJjLajj A-Jjj^SO^I LJjLv*jj LoJb ^Jgj cLSL^U>- 

£y* C-^X^il 0 ^3 IJbl ^ OJJiJj cljjj^v^ li-& 

.4j>- j] L^>-j oI$-LaU( L)j-b^>xj L5^lJ->-l OlS* JJL! cj ^L^.j 

AXXj>til j%jb ^pLXw« o^l ^3 ^ Lp j jS>~^[j ^L^txJVI li-^ L? JpLvc J $j 

aIx^I . jOJl ^4 A-Jlil 4 XJwIL| 0 j^3 IJbl ^-^ j2j ^ 
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OMWlI 


C)\ y* iS J 3jJ^~ ^ip y2 J>y JJl jjJjJ viJ Si 

4j>- jJ L^j>- j i^ii-JLiL j !l jjtaXil ^*^50 cc^J jo^l aSL-Jo ^_Ap viJJjj qj 

di-laP ^ jj.Aj LoP 4 ^>Jj ol>» ^-Lsc« ^Ip J^2 _>&j ^ wL.wci-1 4j«J Oe-1 y 4jix_C 

I ^JLJ J 4y»lp 4 lajl jJ yX-jJ c y£* ^LJl oJ a>Uu-« ^*3 *(j I^LJl 

.^-^»jjj ^jLvij" ^1 4 — 4 — xJ 

i^3 VI oJju !l 4 _wv^L>- LjjJ j j.L>.i> ol J * 3 1 jJ^Ip oV 1^ 

^Jfci jj>- ^J fljj ^LalS" 4_*P> Oj J y2J wLwvC^-l 4 j*J I J y * 

d Jj I y. Lfij ^ OJjO^I J_j ^] g ^jP 4 j>-L^J| 0) ^ < ~Jl j & \3 kj 

Ax^JgJl ^Jp 4 ) (J ^ ^ll! Oj J-S^ 5 4 j j ^3 

4 _£f J^o 4 jI ^1 l) 1 3 cj^ib J . y>-\ 

j 4jJu (_£j.Aj L_^J>c-v2-!lj JA-Jj ^p L»lc (.^JlIi^cJ J yg all 

0 4j Jgl?*“l J3 j (. y>- yA JjL>- ^ ^y*S\ 4_*Jtj>- ^lp i^-^ 3 J-^ 

j*P jJl ^^ip 4_5l LS~^ .*U^ J-*3j ^ ^ ^ cii— 1 — aj 

4^^>.^JlJ jl LJl 4^j>dl LflljjJJ 4_jxilj j j-s^ 5 Jljjl ^ip y « 

0 jv*L« ^y»X\ 4^JwO*- ^lp blj*-Vil OwL^LJU- 4 Jiu £^P ^ 4jli cL&l y£j 

j ^-^><>3-1 o| .o^c^L-4 3^3 < ^ m0 * OwLaLJi^ ^1 

4^>^- ^ y& L5^" ^ ^.^g.^c-U j).3il d^lpL^Jlj t^ , J 2 fl-J 

yA Ajj J-s^ 5 ^--glpl lgX*»l ^ l)I jt p jJl (^5^ ^S"l3j jl 4 *3 

.UL 4 J*> 1 >- 

.^o! 3 l^l_L LiJ y^jsj 


2 1 00 j* La <Lji tT I 


i7t J I 


•LS^' £jdl £3 JJ C0^» (JjV Jjpl b>-Lwwwj! O b«wLL*3 

OVlj cApli^lj I o-L^wJl ?.IjLj>“I Jdd>- ^jLJ| £—3 J->J 


Ur r J 

^LaI^JJ ^ JjL*> LJ ^ £©J^- lLJ->- ^j_LjU 

4_Lw*jo ^J l ^1 p JsjlII UlL?.^ L^So: Y o-b>-! jil 4 4_L_^ ^il 01 I *-& 

c_£0Jl JjL*> ^J l Ca j AiObJlj ^cjjil bl • 1 i y^ OLiubcj lilj 4 SjL^JI 

£-oJ>c-^ (_^-Ul JsJji-lj 43 wb J Jill AlS\P ^j^>c-Jo <^l l)Jj Cjl j-©Jd*>b y-JCJ 

.5-1 jt! I JjwLi »*/j ^JjL*> jJl OAb <JV. ^ 

^ ^IjjJl Jp 0 j p^j I jjlS^ ^OJJLlI 1 olJj>-l 0! bJJi ^ «. ~^Jlj 

015* jJLS c JLaSIj J^aJI ^1p ^Lo-zpVI ^-tp ^ j uy*-^ c£lj s-^OuJl obj&LL* 

V ^>- JJ.2 L5^ ^boJP-Vl 4 jUJ| ^ Lp jj s-LaJ bo^biO j j^VI a 

Lib JJij l 3 j-wwv3 Ctl) VI 0 j$ *b*j L5 ^ J . C->bbbzJl ^ Ip 

. ^^^c-wwvJl L^-s ^ L ^*A3 L-b^-^ l*-b^3 c^j^^LlLI ^jl.L>j l? * *’°^ 

^La-v^J ^_J Jl ^yj y>- jJl 4 C4 V*)L^ (j * Jwb>sjj 1 bl cLJ Si (J,J eb b?l 

^Ll olpLJb ^j d^7 Jj ^>“Vl oJ_&Lz^« Jjdab :>LL3 Iwb^J J c^j bl jjiJl 

cjvzJl ^j-4 LJl a-j ^ jJl olbT j-LJl JL« jl (3^ L Jj^LzjJ jLaLJI 

. Li jJjbLio ^jJ ^>“VI 01 . Ljjp j jjiJl 4»»yg*Jb C-jLaJ 1 ljl yS' 

jio^ lil >■>,)? lb b^wbu L-^LmAj ^zll OwLl L-^LwJSxJ I J^ali ^LoJbJl l)I 4_A^^J-Ij 

Lj col JJ J^z^P ^1 js>- J xjj . 01 y (^ J ^ J*^ - 1-^ *> -j jp 

yt> l«-b4ij . LLj 3 t3wb>o L 0 J— xJ $-1 JjJl j t ^jgjJb j ^1 (Jl i-l 

j^U^VI (picture phone Sj j— ^Jl ^jJU jl) ^ ^il eJbb^Jl 01 l^-^J! 

0 jxJii Ja-wsLo-J jIaLaj ol ji L-« C db jb^l bJ-l^S"j V-d3 ^yJi>- 
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<==mNI 


2> jJLp Jju j c^ j_J|j) VclJ 4^wi ^JlP J 

. (t^S^ jib JpJj I jO>-l ^jwLjiJl o! o'Ju cl jll J 

J*}b>- ^JJ» 4_wo^Uj oljj^ Ip J j — ^ jSs-o JJ — a £c_w?i C f J— Jlj 

0wiJL^»Vb $.1 aJV! l)J . aJUL J^iSsj (Jlj j La oL^Li-l ^SsJ cc* jjb^l 

4 Jll? JSO Aj^ Ajlpj JJL 0 J s-Vj-gi ^jSoT cup- c a_>- jj 1 pr j 

^ip aL.^j2,^ 4 Sj ^ 1? CUjl j L» cA-w^>c-*>> CUljl (_£l ^ P 4 jUr^f! ji 


j\5l tl) j Jj £JLoJj 4 pali-l 4j>- 


,jJl 


- jJ Laj P oL^ljwUl 


. AjLJ? ^.JJLlII <-\_LP CUJjb^fl j-\_P j» jlo ^j-a 

^C-4 J ^P j! s 4_?p yll A Cjllll Oj-o-lo^a 4 wwvil_La l) 3J .iJl LA 

^* j^a ^-L-v'j'^fl (_1 ^4-j 1 ^ ^L&bJl Ow\_AlUd. w\^JLa ^ ^ 1. P a»^*^1_lI.I 

IwL^Jj .Lo-gJff ^ L_^ p jj C_3 cA-wwiLll 0 U-A ^£3 . 1 p-ws-a*^Laj LJ p- 

c3j J-!l LjUJ (J|j_ J Laj cl5j j$\ CU*}L<L>“J C^l-I — w^<JJ i*_^A jj (Jljj 1 — a 

£-3 1 J-Slj (J’JS^y^ f-{ ja jd\j p2P ^ ^>- a^L^JI J 

4-JLJL>- ^S"l jj j J s^.j2.11 Lj j]a 1 A_Ji-^f Oj j— j/u Lp ii| 1 uSO 

j jJ> ^SljJi jLj>C^3 C4jLL>- j 

LLxJ C U-g-jjT L^JjLal ^ 1 ^J-v2j2j Lul . Jpj OwLpU l)-^| 0w\ & 

^lS"Ly*> ^a Li*^L^I J La CC-4 ^3 ^P (JL^jV^ jL^>tJ C_3 1 «-pJ L J^>- 

$-LoJjt!l LaJjjtS C0 -LpLaJ 1 0«-L$-S Laj^ Laj*)La I ^al ^JLlA^^SvJ 

c_3 j-^> l^ji ^ ^ l5^* cy* ^ j Jj' 

jyS" C-^-ws^l CcLiJi ^j- 4 V-Lj j%-JjcdL! C_^JjLLa ; yg?I j j.LlIj 
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2 1 00 La 4-j^ in >T I 


(J? iaj I 


^jio- ^Ol jxlb 4 **£>1 L&j aJb ^jxbJl « 

j*«VI I0 j& 01 4jlJL0-I j . OVI ^ Op c^OJl jj>c_iJl ^_JLp j^-I ^>- oJ ^ V 

C^OjI lil ifjjl i^JLgSsJl J-^TJ oJ_pUL! <L«jOOl ^LJ^VI £y* OV $1 *3 jZj» l)15" 

oJ-Op 1 a JOo 4-^pL<>jj>-V! pLaxJIj 1 jjj 01 

C»Qg^ ^Lp cJJ II AjO» Ojw« 4 ^LoJ^>-VI I Ij*OpI-Aj ^j>cJ>- Jyj>dj 01 j & 

olxjLi-JJ 0j\ S a_owJj .OLla 0 4 j I ! jjb j .0 j-0« ^ l. . .g jjU^j 

olxjLiJli .4 O^Olj c^^Lo-^-Vl v?l jJl olSOjjj c<Jl aJlj J^jjJIj 

U^ V ol« ^1*1 1 (JLsc^jI Jj>0 0^ *0~3 (J? I ^ I I C-J15" 

oOOjI L»! . Lgj ^Jj^> ej ^ill ^ol ojJIj 5-Lo^pjJI cl* jlxil oJ-L 

^SsJ jVI 4^rJ ^lp klip- J kj aJU 0 J-pLtfJl ^j_P 0j-^io I j ]\S 

^ w\j0^ wLjlp OwL^OJ-a^ Uxj:. .4 * ILj J 0^^ j 0»^^~ I^Oj-o 

okuLiJl o*)l c0^^ 0^~7>- cC-^jLa jj j_a_wJI ^ (j* Al^Jl) c-jl w*0-l 

L^prjj 4 sUL j ^ oJ SOS* o*x£ L<>5^ c-k jL> 0J .kjlJO ^ « J i<>Jj 

(^OJl 4 >uLjiJ| ol juLiJl o0_& ,*j>c_>- ^ ^ j-Jl w\ *>- jJl (3j0jJlj . j\ kLisl! 

l-^.lpl l? **0 ^ jLy^ -A 43 C^V-P^H c_^a>^o 4-LLa 0 j J-^^-j »_0 plQg-l) 

. 4_J liil ^a ^ ol ^ OwLp L^-lS" 4 -jO^jVI o <^JlL 01 0V^ 

jA\ ecu: \ ^ ^pLoj^vi oisLjOi 2 fi j^uii oi 

oljj^jOL* ^1 c4 J jjb o j^tj c-^l A_Jj JLo^p! (Jl >-j cJ 

4jli c^3 ^Jl ^ 4^So ^y* ol >-LL« OLS^ cLaL^c-aO’ jl 

^ 015" C(_5 j J— kill L^CJ jU ^ 43 . 0 J-pLill 0 jjfc> ^JLp VI AL* Jjo 

L^_0_P ^ 1 oJlP Vl 4 _o^>c_a^? 4 ^pLoJl>- 1 -aIo 0 J. . k.4,!j>cJ ^*^__J *00 1 5-V % ^ 
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OMWlI 


.j*_£jULJ b y>- 0 _*j (_£Oil 0 j-*-Slj Jp 1 _£_l« (J j.yaJ -1 j c-^jl j-o-S" 

^y2XJ ^ LuSsJ . (_£jl ^cjaj'Vl 0 J C 4>Jjdl J«^ljj l3 j 44__)L^jJl 

^1 P LisLaj ^ Ol j^P tifJUjj <*— ilj-pVl ^ jj V l)I *^-VI 

(j J5 .J Ljj 0 jj>- ju«j ^*1 oJLlI I olS^ c^L-v^Jl 4 _L>- j ^.L^ijl wbt*3 . 4 ^ ji Jl 

Jajl jdl Jj>4 y* V cLo-g - 4 I y I ld_& jlS" OSj . y* 4^jdl ^ 

.4_L*aJ| 4j*J j^a ^ lp ££ ^«l JS" OS"jJ jl Jj>^l ^j- 4 I Clj 

J^LieJl y oL^L*d o\$.y>- LoJfc j ubiJl j ^ 23 jJl ol oil 4 i- 3 Ly 2 .ll J ^*3 ^j - 4 

^jp ^-Vl <j *w>tU j^xlU 2LJI j_p~l 4_^_loJj ^ Lisjl Ol J yp- (. ji I 

J 2 jl 4^" y j 4 _Lx>->- l)\J-Ij jJgJl j ^ i jJ Jlu L« 0jJt3 . 4-J J-Jl 4iLjJl 

y^j ol ^1 4 ^LjI 4jL^2j c_3w\ £j I jjfc Op c4^_j>tP 4 A3 1 jl* jJlL? y 

COOLJLfllgll y* jii-|j 4-JO-Jl ASLUlj 4 j>c^JIj L^jCLC (J^JLa j >-^1 ^*w>*lJ 

.aJLJI ol L^jLj>- ol y* O^p^l 

Ijj 3 diJoS" \ Cl j J 4jdl cOwL^j ^JLaJI ^\Juy\ y£j jl j 

. jJL*»Ij OO L» ^ixil ^ Igjca J-aLxIj ^1 cLJ jJLp j yk2J y Lo-£-« 

^j^o-Il y*^ 4 4-^L^Vl l^yg! <L jIjJ 4_AJ ^2J jOU ^1 L» Oil 

(«:! y^}\ ^_Ja >c^Jl) 0 j jJLbjl ooL^jLij 4 siJL Jl o j $ * L?Ixj y> 0) 

. J-Aj l)I *V C J-*-Al^il y 4_pLoJ1>-VI oISCa-JuJIj 


9 J ^^L*j |p 1 s? If 

4 »ow^>l OLS^ c-bVl Jk2. j ^P Lo-L^ 0 oli 000 &L>> 

li j_^-U 0l5^j cForbidden Planet (^ ^->*il j^O 
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2 1 00 j* L a in >T I 


i7t J I 


iljj LS _ ILL ^ l. i il The Tempest (^—iv^UJl) 

. J_aj ^ 1 kJ_£f ^bl LlL-wwo O 3 IS" c 4 CJj Ojl s^>cj 

4j>-\J“-( j A_alkil ojJ aJl £ ^ * *ljj 3 * I ^xL J aJ 

.jt-^JjJLp JJj 3 _P Li jij c£b j*LaJl ^^—Ip OjJ — aJl g^l colj^>! J,J 
^ a_3 jiJu» c Ai*^L>-P 4j j jj aj jl y>- aJIL? Jl Jy^j J^l jp*- cdlS" 
I jjIS* c< 3 _/*-» ® jL*j j> .£— 51 j Jl |t-f>Lp j JS" J C|*-gdf jS" ( 3 L<^p! 

. a^J^I oljwii o^SJc 

jlii^j*^J ^kski 1 IdxJ i<LgjLL« o jJ s di-Lc ^3 j *» dJ-S* [S' j 

3 -* (j ji 0 wL» jl VI 3 ! LjI .di-SS ^__i>- 

. ^ ^Jl L>- jJ j-lSsj ^_jj>- Jdd^J .1 I j_& j j Jj oJj&Ld* 1 uSs-Cj cdLjJl 

OjJJlSl oJ £> l)| 3J cld 2 jl Aj jj jJ A^si A jliC.OlS" |t-LaJl l )l j\_P 

.0jL3jM dL-> O ^-$3 ^}\ ^ J*)j\ AjI$J 

oV^ddl 3 * Jl ^1*4j AjI £ 3 ^ j>- jS ^_l*Jl C<Jl i-l AjCbJg j j 

jllp iJL-^3 .^JpI ^ Jjp o^ij L» Ub ISj& 3 JJ cLJj>&j L jJJL 
co y* a_wo-Lp a_w*S" / oj ( 3 ^~ Lo^<-V^-l £oLw^Lul« jl &Ldl ^ 3 J 

. Loco-l^f £c_wod Jij* I o-g iSs-C JJJl j-flJl ^ >-'V^ 

cL^-wwuij A_J*^_axJl j^p A.J a»3jL^I j pLi-Jj (3^^ LJj L» yy^j 

ZJL*S J Aj j jj aj>«lLj! di-Lc LjI oVI 2-^ 0^^ clj^lw\j>-l (3*^ c-* 315" 

• Vr^^.J 

^ 1 p 3^3-^* Ov 5 ^ j ^ 4 b-3 ^5" V j^”j aJ_aj ^x.. -w 2 j c_ 3 c^J-3i^dl ^ 

I jO*-l j c Ajcd^JJ ^LwojI ^Ij c AjcdsJl 0 L 23 jJ di 
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OMWlI 


ApIjo o ^2-w^Jl 01 ^ J~«b te\ ^ j-^-^ • ^x^JgJl ^1 p Qv ■ 

^l!l 4 j jj jJ| 4-Pj-Jl ^j^JJ j- 5 ^j^*J C^bi-I aJ^LjjJ *U*xJ-b J_*Jl cJl^ ^1p 

.j^wLaJl L^L» C*ob» 

4_La1i 4xll ^l j_p*VI bj j^xj A^^\j\i\ 4_L>-j ^ b-ipUL* y > ^ s> o OVI b j^o 
^-boubJl ^5s j>- bo-*-vwO“ i^J !i j cA-j^-btJl olibJU^Vlj ol jl5v IjVI ^j- 4 

o! J jj?.l)l J*>U- b^3 ^yj 4j 4_L>-j j jSvj l3 j-v^i .diJi OjJjLj ^ JJl 

L>r jS oVUaj'Vlj oL-U-l oVb4 f JUfcll 

di-*>» J jJ> \ . ^>- jJ j-lSo jjbJlj ^ plJfl^VI 


^>-bL4j 

^irjuij 4 j 
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J 9 2l 



<==mNI 


Sam ji* jmi Jtol u^WI J4i« 


((fljwb ^UU bj J j- tojj ij J j*?u LilS” » 
Wjg ln\ii giii jjjT - 


j^Saj "i j?u\ j\ ^ jaxO' j'jwl t-A^sS’' j' JJ j* J--J )» 

«<LjL~j^l ji! .b.1?- y ji ji i_» 'I jjI jl Jail jiM ^Ip 


(2) j 1 1 1< l giii_a - 


Mark Weiser jj-^j ^jLa s-J>L ^ l_^JUr c-Jf yj\ I Apr jOf Aj! 

Oj j J, Zj jJkj Lalp yy!ZS- /j a l__JjjL> La j La 0 j5sJL*Jl j J 

Sj JJ llM ^jjLoJ- j j,j) Aj ^jva t4jJ_j A ALcj (J*}LA y a J .J 

(jjjj) jlS” . ^il*Jl a >- j jot) ol IgjlA i j f A ji Aj ^JIp a J jA>- 

jS” y> ^Jb J-oJt) OUT Sj Cl_J J^alj-I Lb a jjL^Jl £_«JjSf Ljp- J^> JL 

J j! uir csJJ! t jJ! jJb oU jT_ ^a) Xerox PARK (iJjb ^ j yj) 

(_£jL>jtLl OLlJI J Cjjiil ibjbtjUs’j i_J j^jolJ-l Jbf ^s>^ls\ y» 


. t5 i- Ji)l fjLidb (I860- 1788) : Arthur Schopenhauer (1) 

lip- jjlaii.1 J _}l_A>j t(^^l^Jl l-.yJl lOT. 3_*J jSfl (J J-^*bfl) Ol^jbt) ol JJ iSTJl 3jL»J ^jJjvUitll J A~— alji-l . —a J—Z*j 

(^jdl) .yfcljkll 

i V’W- 2 h-iU j *L5L j *L*pj 3X> ^.f a_pf (1968 - 1880) : Helen Adams Keller jJIS j^bLjj-L* (2) 

(^isaaJi dXU) I — gjLijj^ t Anne Sullivan ol — iJ j ol 3—** jii tgi-j y oJjj j ^ — o-^ii j 3 _jLa« ooJj 

(^ jd.1) .The Story of My Life (^L?- 3-^S) j j^p 3pU4 j- J The Frost King 


41 


2 1 00 La <Lji tT I 


i7t J I 


£C<Cj L)tS" 4 jI jS* c ol« J-^J 4 _£j>Uj jj-\ L-o-Jj 

L-ijlsdl A-^jwUil j j-4*yi JU* j» !^>qj caJLJI cU jJcxIIj ( y*ji Vj c^Jj2i^-vw4 

.4^-bLl .£] j^Jl j ^3 c_£C?U ^ I j^p LSsjI utS” US' cL^Jp 
cU IS” c(^ s^» cS aJUSIj Ij_op olSj j 4*^1 j-^ o) uJ Si ^ 

C^Ul oL^ l^\jip~\ ^ 1 1C^ I J-J C t; J_>CCww4 I ja\ 4.^<2.s> c-CJl c - U jJ-1 

aJjU 4 ^cSL# oUl> $-\j& Oj_So y>*-> £^i?tcil ^.-^.-qjU->- 4 

cuts' #( j^5 4 — rUU* — 4 JUaJI JjU — :Ul jU-5 J— >-1 fj — 4 

c^J,U«l $.UJUJl ^ Ip o^IS 4_! j jj*_* 4 j2.L>l^ j\ *S" jJii cJlj U C-* Jjo^SI 

c->V^Ux. ^ o j y>- s $\ s-U-USl « j%-^5 yl o j__UjI^j JJl 

jt^ 111 U j jjJj 4_w 4 L>- oLiUiU* ^5 l_Ufc> Cuts' .A^2 ^{ P 4j*1j 4 J 

ojUsJ-l 01 UtcS^- 4 J ji £_>ULSl (3 jUcaJl IwL^J ^SCoAl ^*^4 

. c_3l ^_Jj ^»U^Jl J UJJ . 4^-Udl jS* o^jLJl 4 j yUj 1 gcJUwU 

^ ^JU -4 ^ULllS I OtS' William F. Buckley L5 -J lS\» 

C(Jt>- (_£lj <^1 ^ J*S, 1 0 jtp ^ ^>c_& w\_v^ 

j^p olU) 4 _Jp 

^ j-^>LUl) ^—tUv^- 4 (jjjj) (Jl-X^-1 4.JLA-! oJ L> s>- 

OtS* t ^s^>e_cJl cp j-^Li-l ^ 4 jCSy UjuI jjfc> tt ji otS'j . (jl£ 4 

0 j3 jJl J {^f 2 ^ (j- 4 j* J— J C^IS ^tw2J L-S J-C>J j^>Uk| C->1 ^tij cl) t_j 1 JJj 

cU-wJ^U ^ cLJ 4CCl f-UCl ^woj>- ^ bj\ XCL4 jyy*2j C-*>o 

l ^ c_3 j >»j .U4U^>-I J J j cUIjJj>-j cl lj U 1 

^Jjj c4j>t^j j^St IUU>- C oULJl J^Uj cCUjO^SI aSL-JU 4-L ,^..! 4 
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<==m14JI 


b_jL»l CRISIS ji\ 1 J ® t A*Jl i_j& JJ ul^-« y 1 ljL»I l J 

.su-ii 4_o juL» 4dJl ja_v^j l 3 . Cdo-v£? 

. JJL*JJ LSLl4j Jj cLj jp jtaLj (jj^j) (SIS' cd* 5 jJl 4™d!b 

aL,s2.1a j\. Pj Jj oJlSl 4^? &b c- !lj 1 4 4 Jl ^ d* 5 IS" 

Ojocv^ CRISIS jJl « oIjLX« ( 1)1 O ^X3 d* IIS' . dS jo^b 

.(1) jJL^-l ^1,1 c-J j2>\ 0 d*j AjjLM oLil ^2^-j <d2_j>- j d>li 

iSlij ^ ^ OwbwLiJl 4_Ai]l vSJJd Oj jj*-S ^jP tSJJi -L*j 4ljL-*j ^ > 

jwLj *Vj tc_JipLl2d« jjr ^ ojwli d)l $.jw\ & ^ ^jjL>-li .oj 

d)J . 4 -XojJI j>A c^J jSj J ^JJj . j-ojJl jjiVI ^ ajL^S 

d&LidJ jb ^ jjij 1)1 c (Sr 4 ) • ^1 j aJL-vw^ 4JLcmJ„I 

. (1999 1)U?ja^J| j4T. ^ y S| c4_x3l j 4_iLJL>- d>jL/£ J-3 j 4 j j y 

(1) jjlS 4_*>_^l ltd AjjdJl jjjj $1 j j i^Jlaj 4j^I jJl o jJl!l dS IS' 

^UL>J Jd (.-Xjy y UIp jJ-I 4 pLd^ ^IS I_d4 j-^j c j j * 

^2d J y» (1) j_Jli (jj . 4pL_wJl uj y 4_du Lo_^3 4 ij J_^-l OjLjsj-l ^ h>>- 

. I ^dp 4 -jLo-j ^&bj 0 i^ , J Lpldd c»^ 0 (1)1 ^ip 4l^L^*^o 

c Gordon Moore j 1965 ^ Ip 0 jjLSJI U-a jS'S J j! OIS' 

(Jl_3«-Sl ^p 1?****-Jl il) Idjfe JlpLo Jij c(J^Sl) 

LjLw>- cd ^L»l jP’J c4-1jLa OwbwL>- ol j jJ j Cjll sdl ^ ^jj - 1 

olili^J ^jS^IjL^cJ’VI ^ ^ c^Lj L»Jjp . J (J>J 

w\^- 0 ^1 jJl j c4^-Lxll b jA3 j 4_P^o CdL>- 4 L^aij j cd 

.CSl4 L4IP Sd ^0->“ (d,J L^>tP ^jSCSo 1 OwSd_ww4 (Si 4L4I 
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2 1 00 j* L a in >T I 


i7t J (^1*1 I 


dJb' .^oJjjlp jJ ^^>c_L 4 ^ L P oLjlwb^^fl (.li-L JJlS) 

j JLjS 1 I l_*^“ ^| A *■ ^-i->g-) cjUl jSLiJl JJT.c^oi lil 

J^i-I wL« c-LJb i^Jj L ls-^J 

.(4_wv^Lo 4J_jo 100 ^Jp 

0^-Aj l * * 1 1 ojJlj i^^*_v£2j L» 

cli-Lst^ 4^jjJl ^1,1 ^>cJjJj 4_j| .j^JalLa UJ Oj 

£_* { ^>] . JfoU^I ^ip ^1 p j^li OL^-Sfl ^axj ^ 

.LJ jj>- ^ja s-^Jj J-S" L«Lc jou o\ <uSor ^JLp jj y» 

c__p L*J l caIj-\ 3 (^JjpLsisjij ^Lo-vwo ^S" jlp J5" ^ 4_>li c j 0 jjli j^_3jj 

^iSb 4 j jbi-4 (olj j^y\j\]\ 3Jp CU^ ^j- 4 ) W j-^ 0-bJji-l lIJ-J j-^b>- 
0 jjb ^lw2j C^j-U^Jl jj ^ 4_j| Ci^fJ Si <_Jw2>l ^l*Jl 4 >li 

43 II 2 J -b^Jl ^ ^ <LLj L> Jjp cjltll ^1*3 .4 IjLa a^SI^lSI o^l j^Jl 

Jwp) 4-Jpl cii-! 43lSj Igj tj ^X j Lo Ulp wLP 4 _*^<LlC. oJ jL*-4 

JT J o> J-^L>- OjJJL ^LoJu 43 IS oJ ft 01 .(wU*_vj 3*^ ^ 

jl jl j Li& olS"* j_ 1 !j . 1945 ^Lp $A a14~I ca! ji 4S\J_c c- >15" 1 4 

?LgJ 4_l30lj L» . 1-^,-Jp I jIjLai] 43 li ji\ oJ & j-*b. I ^-ojp cJ^J Jj 

^-Jl J . 4j_^j ^ 43 li ^Jl j 4 glls.Jlj ^aJj JwP 5-L^Jljl J *j 

L-U 4jlS*j 4^JjT Cl^jlS"" L» (3 ^j2j 4^_*joL>- 0 jw\ S (J 1^4-1 (.fJjiJ 

c jjwLjiJl c— aLjJI j . ^ouiJl ^J,l ^-1 J 23 (^wUl j L»Jjp c 1969 p 

4-j*^Ij i^Ji3l jisl ol5"l 0 jJi 4jjl_5i ^31^4 l^JL-wO 

oL^U- 45Clp L 4 ci j_aj 4^>iL>- oljwLi ^ c^LsoVI 
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<==mNI 


J, s>pri o\ . j_)L» J-ap aJ_JLu cJl5" Main frame 

4^jI>- ojwi — ® ^J-Lc c jVj-^ 300 ^ jJl o^j — j> 7 jil 

(jy^L* ajlu JJl c 1997 p jjJLaJl (_$ 1 ^50 jjc 

.oiyVjoJi 


ajwCaj ^ I j^-Jl J ^ ia4-l j^>jJl ) (Jjjl all i ^ 1 :?C-1 1?7, 4 i bl 

^ j^jL 4-I ^jbJl 4 jjj jL-l L>cj L»jjp j *jL44 

Popular jV j^ jj) 4_Uf oLo L-aJ-p c 1949 ^Ip 4— f*Jl 

ujpUiaJL) Lc.j cLiaA J^i^-J.1 ^ j^>_J l3 j^»> oL»wLi-l uL; Mechanics 

iS 4Jl d~9 jil ^ji) '. J jjaj <cL>til d~c5”j . a y> Jif J& ol jA cJ^Ki jl i^ry jA 

lpjJ! ^jS\ 18 — ! e>f4 (*jJl ENIAC (43Lc4) Ji. v- 1 ^ ^4_i JU4 
^Ip <_£ j-« (_$ ji4 “V 4i J-Jc4~ll ^ ol — jli tUls> 30 Ojjj — a* 

. (.kas 1.5 L^-i j j iS A>cj yp» t_-> jJl 1000 

aJL 4-| JJP 4 ;5\JT Jj>-! jj! ^jjjjyiJls ,^j-a^\ <L«_J jj aj 4 t . .Ulll 

ll)| . 4 .Co ^*cJl CclCo 0 Jp (jJU- ^lp Lj-lPjlj l gjlkb-l J 4_)jjLj! 

J.J jj 44 S 0 C ^ 4C« (*"®J olapLbaC, j ^ -j (_£ jJl Jj>-I jJi 

^jjuiJl l)I l>3I p~>p *5li . j£S"t V JL>-I 4^«b- ^ 10 

Lj*^\ji-I ol ijk y iSy^H iS^ ^ t(_£j\cJl 1 ■ ~ 4-1 4jLk 4 J ?-l jJl 

y>xj j! ^ ^ ^ <1^ 


-C^Sn 

j^XJ OjwLflJl OwLa ^Ji^- ^SsJ c b_-4 0 jAji jl ^i 

luXiTj . ^i_P aJjLa oLpIwG 4J cLjj-L>- I joo j 
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2 1 00 j* L a 4-j^ in >T I 


(J? iaj (^1*1 I 


I S-l IbJiP I jjk Aj^ j 

cj jjb lj j-^bb-l c-blS^ .^jj\£olSI j jji}\ • 

oblp l*JLSt li jp jbc a^j^lP c->V^ ^_p ^ 


J-o^- ^1 p oj-^l ^ a_£^ ^JLla ^S\j ^ . iV j-aJIj iiilj .iJjb^VI * 

.^jiwi-l (_£ j-^*> A-oJ^jsJl oyfisy-*^) objk AjlISsj 
Jwo-*j j — w^Li-l o J — ^ c* — L>- .ol — jwLji^Jl • 

• b^>*AjbJ Ajjb>d)l J j^Jl Jj>-wLj 0J^j> 4 oLb j c^ jjixJl jjb 

(_£ ^1 c(^» L^O ^ bal^lll ^jl jwlSl ob>- jJ o>lb ) . ol • 

(. y j^yoS j j^*lb c3 ^P b» ^JLyflj tOl j j^Jl ( y« oUll ^lp 

^ jiff 

« jjy-jjlil dj\y bp ^ Ip j ^__xJl tol »\i ji\ . c-b ^ibbobJl • 

^1 A >, */ 2 ?*c_vwb 1 ‘ * *.+)\ ^ ^y ^^obs 1 * l * *^~ C C— ■ A 1 j y-^ y I 

■ t3l Jjl ^ ebb 

ijb CJ j-^b^l 0J-^J>-l ^«o lIaIi* d-Jjb^l C-Jsjj . C^bj-Ot-evjJl • 

. oJj>-l j aJ.Ip e-A j^I>- aSCaJo 

Cc-A j-c^bb| i yA Aili ^Jl jlSC* J5" ^ cP j-^>bb| IwL^o J y>- 2000 ^bp J xj • 

. bJ ^>- y* 4LeJl olili jJl o^isbl Ul^j J 

J yo^~ j! cp j__^b>- oJL^I J aSISj) jtJ aJl j. . ..ojJl jil 

olili jJl c_3 V0 wb J_>- jJT A_U^- J^cJ I Jj (c_-A j^>L>eJ ^yg.La (c_-A j_Jj V) 

cjljbJjj cjj-s^Jlj cA_JjAl oj^j>-VIj coLiVl^ J5" ^ ojL_*J.I 

. (ob ju Vb J^b J b^» » i l ^ ^ xj (J,l OwL>cIj b^lS" ^ jbll J tol jL^Jl j 
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«wwJI 


A_*Jtj 1 o-3 <J jJ>c 1) oJ ^7 cL» J CRISIS j}\ dJ l) £^2J - 

w\_LPj . A_1 yo^~ il j-& ^1,1 (_] j^»sJu C i— i >1 j_^Jl ^-Pjj *-^ ^*3 . 0^_>c_*-Ll 

(j^j) a_*_*J oluS^L* o jL^> j . 4_-o3 j olj^lS" j^y^j col^ *15" ^ l^P J j 

OjL^j .(^ jj (^1) t—ilj — P y jji!l oj^>4 O jL^J j . jjJ_ 3 c_jl — *Jl (J jj 

0 J jj CO j- 4 JS" ^ . jLl? cl) j^2j A_Ljf A_y*)jLL» Li j^- j C^lj jlLJl 

jw2j l3 j-^ c c_ 3 Ll^Xl ajL^J .-\, j Jj>- Jj jj j c^LpliygJl >\ ^ 

c^o u 22 *' u — 4 olili jJl ^ j . LS" 5 1 — o LJ j->- — i) J5" 

. ^ j5"jLJI c_ 3 j-y*j j ^^j*»*)LJl L^jLJJu ^y J3I L^i&iS'o 

^j-4 O^J Lg..yw02.j J ^ C_3 j-y*j A-jSli L^jL>tlL4 J V (^5^ OlS' jujJl J 

. ciJJLj o j^ jJL^*> l ^ «*,w3Ll* ^y a j J-o-*j (^LJl ^pliygll jL>dl 

a^ja! 1^50 c c_-j j-c*jL^I ci^LiLio ^jjjv^^- C(Jl^~i AjcJgj j 

.C_^ J-y-lJ-l V CA_Jjl*Jl J J.ygjl J COL- jJJl Oljll^lj C-^l^l (j J JJ 

l)I l)V^ J^>&j LJjLl* ^jiy ^Jl a> 3I jp jj jiJl j j-v^!lj J J-yg-il ^wO-?>^ 

. C-Jjo^fL aI^u j c a£" c aj j-^LL <Lo-*jL» cj j! v^ 5 L^j-* Ow\_>-lj JS* 

aS" y%sL\ j j-v^Jl l)V ci3 jp%sj j j^sJl c_£ ^5 c_3 j>^ c J,Lil ^jL>- L»J-lp 

. AJjljJl J J-y^Jl J-^ 4 Lg-^ 4 AL > .s-wO L^JlilSvJ j jSCj C_3 J-y*J 

aLJtL j oLalaJI L^Jju — < - -*)l jjL| v ^» L) \ 

LgJl c^Ax-C. c A-J^ 4 J^P J^yg-l^) L^Jl Ajjli-i ®Lilj C(3j J-^^J C* i_s^50ir 

LJ ca«uL>- L^aSo tjl^- 4 ^ ^ jwsj j cLjLj>- J 

C0$-LL?^fl ^LjL» (j— ^ C-^>tJ CC_3 yu\ J^-JJ 1 ^-XJLP c^ 
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2 1 00 j* L a in >T I 


i7t J (^1*1 I 


c_ 3 j-vo cj3Ll^il . s-b j-^SsJb jljj3-l j! ^yJLaj \ Jl ij 

4i ^xJl jl JLaj LjV tc — dU >*y jl £LxJ^2j J jl 

Jli c^iil Max Frisch (^/o y ^j—JTb*) ^ylj^Jl ^ L5 ^ jl . 4—33 

Jjg^s V ^>ej J-P ^b*Jl v . ) y jl ^ 4-P I^Jl (^Jfc>) J-^ ll *y± 

. (4j 

. V -J ^Jlll J^JLdvjJ ^ J_V^UL| J jLcj j-UJl Lv 2 jI j j * j JJ IS LJ ^C-Jj 

4_£jIS jladJ^'Vl 0 J-^J>-l 9 CRISIS ^Jl ^-3 J -^ 1 C J*Jlil dJLxJl (J*^ >c3 

oV3- j to^l j i-lj c^j^l j-«VI i— il JidSl 1 c-^ogj c^ a_^L-w3-I 

e_3 ^jcj e_3 j-^j . o j!^ JSI Isj ^ ^>o 0 > ^..jj Oi j ££ jl j Ul 

. 4_wo-o->^j 4 j>c^Jj y & y^r ^Jl ^ 1_P^ (^^idbl d^ J \(Q ll ^1 p ^ 4_>-^w\j 

( ^3 1 Lc^-C. *V ^cLalS* 4_ws^lj^3! ^il ^-P jJL>- ^ 1 -P Oj^IS l) (. 3 y—u-jy 

^1 o-b^l jJl 4ili ^Jl ^yzJi^r . jj t_3 j-oj c 2020 ^Lp <J,I j^j • L^j. |t-L>J jl 

c_3 j-^> UJLju j . (odjwUl) 3 j j— ! II AjlISsj CwL^I J ^j-dj <y yij I a 

cLJ jj>- ( yA ‘dJl ^ jl^ a J3" ^ 4Pj jil c3 $IS ^Jl IdjdJ j j__^j 

. Cwj J* \j y»\ y\ J33 

L^» yj*\l ^yy Ly y ^L>- 4^<J5" C»3 C^3l lall 4 _jL^J 

.(£ j^-Ul 

cj-3^w2.l ^ Lj>- jJ y£cS \y ^ LsJl oj y>^y JJl ^JJLdl ^j-JU^UI ^s- y 

ls^ r jr 4 ) J-3^3l ; 4 ^l« j ol j3 ^J,! J -^23 d-o-^3 

J3i^il I js±\ y c(2070 2030 ^) 0 ^Jl j c (2030 (‘Lp 

olj3 ^ y^j LdwwwJ A-wL«jj| olj^l jJ-L .2100 <^l 2070 ^ 
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<==mr)I 


I-L& L& j <_, J lL^c_1 a jlb^fl ~y c a_^j jSu 

.L^l^Jl 

2100 (J jJb*ej j-^bi~l oljJi ^_jlII 4jtjj^Jl 4 -Jsl^jJI o| 

\^^2^ss> Ljco-vc ^_jJ| 4 gJl ol jwVi a^Jlj o! jJ $ Lj>cjjr c_3 j ^ 

. j^jd\ 2> ^jt.U jj>- ^il*Jl ^ Li5CoJ3 c^j oli LuLbilj 

oLb~l J^s-JL> o^l pIj s-LJ^VI uJj j£- l-.-^i'SO^ cj^bL^VI 4__ gJl J i«j 

^1p jjj^IS 1 slajl l) ^SsJ ^ jib Os-1 Cl jl JlJL 4 b *«~j 4 >cJ jJbu 

4Jl>- (1) ^ . LJ yAS* 0 ^_3 ^1 wt^*c_L-olj \jJ y>~ ^j-a ^Il*Jl ^ i S' 0 jJ^-wwwJl 

.C-<w? ^ 0 JjLj LiLj ^ o jC*S2j* olilij J^£>l j^» (JLsc^j! 

l$-i j cStar Trek J-^-wJ.^4 ^ 4JLU- oli c^jS' ^ Jl ^5* jJI j 
as^L^j l^S Ip Enterprise (jjI y.j^i) JL^iJl 4^jLJ1 ill? y» 

4 i^Lo-P 4.^,^>>&Jo J-! J-J 4_!^[l I 4^1 J (jlS^J -t5i. ^ $Jl 

JjlS . 4_gJVl Ju^-b j»..-^..Tp j 4 >LuLwwJ| ^_£lb J—&* b)l ^ jiff 
^l*j 3 . o ji Vj 4 S (J ^>- V cJliJl j j-aJI Lp olS^ 

Jj V 4jI I ^2 j2>\ L 4 jlp^vj c jl J j-Jl 4_gJl 4_£j>j y* 4-4J-v^ y» j*_£lbJl 

^ j^^J jl aI^EwJ j J-! JjJ <jlj c 4lil.bJ jj^4 4 oJ l)j— l)I 

^ y>yS.^ . 4 JLL 4 I 4 J obJj 43 lb 4J^- j ^ y* y j-^b>o ^jbi (JLv^jI aJL>“ 

(J,J jJ j-J coji ^‘-bj 43lbJl j J-v^-4 jt-ilbJl J_jw\-^ 

.O jll 4S"jwb tjl 

^ bjc^j Jj lij (2^^ ‘ ^ J J— 4_3l j>- 4jI^L>- 3 ^ oJ & C^JlS" -LaJ 

^Lo-lsJl jjJ-A* 4 ^ ^tw2J 4jli cU_L4ljC4 ^ l)VI j%^J I o I 3 LjLdS^ ( 
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2 1 00 [£. f!i <t i 




(jLo-xi*»l A-3 Ls^jI l u5or ^ 

. I j*\3 L->t_jr ^ 1 ^ t \ ^' o j 1? » wL^j 
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<==m14JI 


(2030 fiU jlj j*UII -J3JI j*) 


jjliil lg II9 iZLJJJU^fl a!jIj9J 

. 4 J LiJI L jL_sjoI_>- { j^' C-Jjo^fb J U^.j VI LuSlc ^ j Jl 

cpLiLiJl S' £ jl^-« JJ" c* jjb^JI ^e.w2j j-w*» c J»JLl^J.I $0 

Jj>-U (J — • t£^jl J-^l ol — 5 jLp| oL> jJ ^ip tol — >VI CA—Jajji-I 

l)I LuJJc cl J jjL>cj L»w\_lpj .a Lv^jUl LJL»wlPj 1 bljlIiJ 

■Q*V jjf) 

q j . 4_^>w\p ^ J_p 1 ^ L^J jL>- LuJur. OwLp J^*> *Jl *-& 

I? fl *1 jJ_LP 4_^>w\p (J OjA>>L-« Lj Jliij ^ jl j_£-C 

L^xpLo ^Jl^ c a_^j wbtil ^J Ip 0 ^ j-^Jl ^1? • lA*^I 

LgJlS' j cojlisJl jll?l ^ jl . j ji5C^j jj ^p aJoL>> LgJlfT j 

l_JlS"j cdjjo^l JjfciLio cojliiJl ^ LJL) Jj^- $-1 l>Ij .o^oc*^? 

ij y^J. jL^->- 4 _jc« J»*l*Jl LliSot La Jju j . LJU_l^> Lo-Ls j_aL£J 

LjaJ 1 iiSsjr j .^S\_L*>V Jl v^jI J jL>- * lj j-^U-l ^ ^ £>vSj w\ Jb 

cp j^Li-l j| 51 coj j v^Jl ^ $-1 j^Jl ^ LxjU^I jj _ j Ji- 4 

. Lgj Lj>o jJj 5 -LjI LlxjLv^I £* y* ^ Jp c_3^jCj 

4 — JcaUr *loJUJl J — oP C 1991 J — P J-L* cjlxil J — *+ * » Ip 

L 5 j?lj^VI j *. Jl jl — £>l ^^-Lp University of Washington 
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2 I 00 j* [£. Ajj i~i~i >T I 


i7t J {^1x1 1 


o^-C^ba s-li^^Jl^ e-l^\ $-1 ^oA-l jj—SS\ $■ I y^>\ ( j-J^a yJ 4—z$J c(VRD) 

Oj y^> ^ y^> y 4 — >-J^J 4j>- 120 4_J L>jlj Aj J J Jl — >cJT. . <LSJdJl (j 

4^ Ail ji o j ^ISl VRD aJL ^Lj ^xJJ ^^Ss-C cj^, 1200X 1600 

oj j^gJl * Lo-dwAl a^L^ 1_Aw\_aLo^j ^Jl bAbj l ^ * ) j^jla 

.Aj^Lxil oljlli-Jl jl ajIS jJl dAljlbj jl oS ^>- ^1 

.dSjo^l pi jl.bi Aj ^> dJ 4^ jjjJl C-^c-^l cd^bd*-»^dJl jJLp JV >- 

^jdd*> j_b>b*>La J g_*JT. ^ s-l oJ_P L^JlLv^ 4 Jjl 4^*c_wwJ Cd jlS'j 

I_£jI I JlP b-3 c4_pl*Jl d^ljlbJl ^jj J 4*Js>l JwLj o jlS" .1 *>- j-S j^Sd!] 

^jS" j}\ ^ A Ida C 4_v^ jj l/2 <Jl Lj ji^ jSbdJl A-Jl jis-v«j| <LvJju 0.2 jj 4 

(_^l bj-2 Ojl I 2 JI J*}L>- j — lajJl olfT . 4 ^J_xJl a ^j_cSfl 

O^ocv^Jl 4_^>wb«Jl tjli cOjlb-Jl ^ip 4 jL>cj d-^9 ^1? bl ^I-SsJ .4lS\2da 

^ y^ yi^ ^IpLbjdvl jL C 4 ^>Jj*Jl Cd3-^-?*“ bU .^LP ^Lal ^ » yg“! 

(^^wv^Li-l 4_ioLio a V-Ai jX^£>\ JwLj 1_£jI VI C4 Lais' jj j^-oS" 4_^Li u 

Lj cAj ^jJl ^ j-!l (_£-UT. c- £>- ji aij . 0 ^ j-^jtil ^/2^>tdJl 

DIT CjljjVl ^J-P b.X.y^Jlj^ . O^udba j^Lal 4_JiiLjl*Jl d^J IS" LoS" 
4 jLS" j ^J— _) A^iLiSl ^Lp aLLlII S\j>dll ^ xpI l?7*vl 

. £c_uLLa 4j>- jJ ^Lp d^UJlXjl 

Science (^^—djl^.) obi A_^»Jil ddS ^—aL y c2010 j*b_p 

SA>I cb^rjj^r c^ddo Oj j_3 J,l aI^j cu^S cChannel 

jUtil) 4 <wjI j-aVI ( j — tw>LL! i3 j__Lr (a S' ^*3»l DU A d-< 

^-5>e_i-l 0 Jx^2-A 4 sibi Oli 4 _v^L>- oS y— >- ^»l j ^Jlp d^ Jts^J »(a£ J\ 
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OMWlI 


iS Ol ol^ci c^^dp (3 AjobiJl d-~bi b»dipj .L^Jl>- ^1,1 4 zJl» 

£j& jj» ^j ^1 A-4 *^Ap iJbj&j J «lSob aS* ^xi.1 (jl-b^* I A Lfc-L Oj j 

(aS^ ^ xi.1 cpb-b^) ijl cpb>cP^>bS jblllj .£-|j_P*Vl J^TJ AjL-Lv^JI ^ 
aSJj 2>j^- GPS^l j*-A-I ji*l jbdddjl oj^j^I dbl^j c^_ Jujiil 

c jj ^Ip j — <L)I Jjj • <J>1 — ^ J cobbjJlj col j — aJl ^_^oj>- £__9 jj» 

£-4 CA^ ^*ll ljlwL-4 ^ iJbjyZJ <Z^~ 0 j j-v^-!l 

c4_obtilj aJL-Lv^JI ^A-l ^ J?;> J c^j^aUl aJL>o j^-bcj oLjLj j jj 

.b^jlSLiSL j L^jL^-ji j^ij 

LjLoJlp (J*^j>- ^4 0 jvoL^« d-b jb^l y 2 -* y jy^-*. b»bJL 4 j>c_^J ^ 

J — 2*“ 1 3 LCD A-iLij 4 — $ISj ^JJ Jj j£> ^jp 4 — L^*^Ul 

^ a^4L>o a ipj^4j Babak A. Parviz j-^ijb ^Lb £-baj 

4_J _L-4 ^oli d^>- caJU^^I db jb^fl c^L-*j J jti L-^j 

. db jb^l ^1 p J j-^-Ll ^ Lj jU ^4 c_3l_Lil 4 jL^J ^ jJu Lc.j 

o-IpL-ww 4 L>- ^pSdll OwL^J 4 j j ^jjil d-^ La-wJ^il I ^4 ol £_3^dj yfc j 

**—■ ^ ^ ^_)dJ j Lj^»w*^^» 4 ^ <i b * j ( < J -p ^ ^ ^ ^*4 

. ajIjJI ^ ob_& ^j^sJ • jt fc^Lww^-l ^ I ^>-*V o^c^b-4 o^-l j3 4 ^-LxJl 

JljJl ^lp a3 ^lw2j ^JJl ^ i^JJ J j J^jb c j-«VI AjL^ tjb 

LudjJp ^ip d^jjb^fl £jA 4-4 jj_3C4 ji C dbjbj j-4 jl c4-dpl jl Li 

LjLoJ_p Jj>- 1^ J-4lSd-4 L4 jj LjdJ l -3 . 4 L^ 5 *^! 

luxx. . aL j& 4_jI jj ib Ojo jJl b J-pLa-4 O J ,.wJb>- 

cbJL-wip ^4 Ld5s-4 C_-w^b>cJ 0jUob-4 Jby^jVl !J$ L^lwlAjdjl 1 ^2j\ 
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2 1 00 j* La <Lji tT I 


i7t J I 


^ p l) y* j • ^L®' (j 1 ^ 4 j - 1 (^ 5 ^^ oLaIII J-alxij ^ — > 

. j jj2ji-lj jJl 3 ^>cJT. c_ dS^ll J_xj ^jp A-®3j LliSoT 

(.ojjb cdJl oljl I 2 J ^ J^ojJl ^JLp c_3 jjcj ^ 2 ju ^ j j_> 

.^LJl ( j^ 2 xj 0 Jj>r j ^1p ^1>- j l) ^lp < — ^ L^jI Lg-iXJT c_3 

c.3^ o j jJl ^ 1 p <*3 J jujJIj L^iSCc *1 ^ /?*j 

A-jlJJl OjwJl Lclj C L?.fl3 ^ vo^l ^wwJ .All I ^ 90 ^ip A3-\j 1 £ld jj 

^LoJj>-l ^A3 . piSo dJl J (^L»L»1 jj Jj> Ajla OwbO jJl ^2 _>k_JlJJ 

L» 1 >- Laj L>Jcp O J^>o JJl ^1 j >-^fl l*AJ& ^ £JJ J3 1 * 

CJ>*^)\Jl>- ^ 4_o^4 4jL3j LJsjI I Jjfc> wli . <Uwj| ^SJCj V di-^j A 3 y*J 

A^woJblj ij^xloJj g-^»; cOjjdS*" c- 3 ^p! iJljJk iJ^^j C^>- cj dS" j^Jl 

Ij^lS 0 jSvj ^3 j-fc l3 ^XJ V cAjLxJJ 

OJj>c1j Oj I j ^s>- c* gJP oJlJ A3 j s-b ^xJl Aj Jj Jd- ^ Ip 

p±3 ^ O jJ j jJl 0 ^P (JlAd o! j > cJl J ^IlxJl U Jj>- A^io I J &) 

.(Terminator y»^ll 

o jj£^i 1 ^ . ^x>3xijl ^1 liiJl ^j.4 1 3 a j?p 

^ d-J jO^fl I jJ>c_^jT tji ^ Ip ^Lx!l AjL^J jl jj>-l 0 Jjv 2 J> 6 J ^j—i 3J| 

0 i ^Sor L» c Aid^V^ oLUrl ^jp li>o A^s^lAil jp j^p cuo-v^ 

lg.flJ-1 ^P (j J^-<dxj U I jj^Jxil ^P Aj>c_vi?l J A_l5Cjd« ^j—^jJl 

^Jp o l3 j-^> <3xil .C-J 3 j . . -g 3 ^p 

. ^33 ill j j^jcS\ 

cLaj13| ^ ^ ^c3~l AJL 33 jjwL3 !jy»lS" ^ Ip Ljsjl ^3 j jllkj ^ j id jJ 
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<==mNI 


0 j&La J y scsJl d-» O |f-> (j-* J cii-i SLa Vl J-yg.J l_^X L gj J 

^1p jilxll s-L>eJl ^LJl o^Ssj dij . d-J jo^l ^ Ip 

L^VI l)1 3 co^-&Lda La 015"* LIj .1 $.LjI Lea * £jjl3 

s-LJjl j^JLu j ^ j .i^ii-SwiS* j^jb AjJj&Li-w* ^ Ip ^jj^IS 0 j c3 j-c* 

cPjl^r ^j-4 Oj-djL*J I a 0 j^->cil ^_^>IJLj w\ 9j .^JfejbjJ 4 U_AJ La J J aVl 

4-3-wv^ jil ^ ^LJl ^Lw2J C_3 J-^J . j-jipLjJ (j Jj jSnj I ajjp 

^jfciLo-i-l ^1 oVLtiilj ojIj! 4j L)j^*do (3-^* <JLs^2jI ^1p jj^IS 

|t-> ^j-«J OwdxJl ^-Jls^il 0 J-LLLail jjjj c3 j *uj .^ILjJI S-L>cj! ^woJ>- a 

wL>“l ^ jJLl Ss> jl) . 4_Lv^ Vil jO-^jLw*»Jj C^Ljo Jp ^J,l OjvoL-4 4_J>- (j y^> (j J-Lj 
4j jLilo La ^_lp 4 Li_*j y^“Vl (_£-Lj (_£ jjl d-3 jJl ^ 4(3 J wdJLj 

.(JjVi 

j (j^c 4 -ij^U-l aili j ^ jJjb J_ *iJl> 

.^j^jIjJJ! ^a 4P jJ-v^il 4 <L^ ^Jl 4JLv^V3 4_^>Jj«Jl 4j*^P 

j-&j C4^v^*)Ul 4_^>-l*Jl (f- J-L 2 U C-pL LED 0 j £__L?j ^ 

.LED ^ 8X8 L_3 jjL^a Lgj 4 — ^1p OVI J— <>~*j 

4 4_<>P j Jj>- ^_Jpj . ^$CL^V-!l Jl v^-J VL 4_L^V-!l 4 1 *» JP ^ ^ $OdJl 

Olw\j>“J ^a ol La ^jp j-aVl 4 jL^J ^ Cjl 5 j5\Jj ^oJLLj 4_3 J—^>) 

4 J 2 JI yU J 4d4LoiSl!l J—La 4(j^Jl ^Lal j C_3 j^> ^-jJl 4 LED 
CL^>cJ 43 LL 0 4^_Jo L) y-^J Q Vl ^j- 4 jy^" • ^ j 

.(4Jfc>l3l jl Lgj l) J^> 4j ^Ja*>til < ^3l ^ jL>cJ^fl L^jw\j ^1 

4_^Jw\p ^J-v^ ^Jfci 4 4jli>cj d^l j-L^> 4^aL»l (Jlj La (_^j Jlj 4 ^yL^jJl 43 Jjb j 
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2 1 00 j* L a AjjJu. it I 


i7t J I 


10 (_jip ' — Jjjj V l — g-u oJ— ?-l j Jif cj — w»5sj 3600 oli 5 — 

^jA aJL/sJI xJb I jji LgJl AJb/2 jAJl C^Jjb^l 4_^Jw\_P bl 

OwbwLi ^£3 l-L^J cbl jJl L) jbll * s-lj^-l 4 jcJ^j ^ip Jj Jj V C4 ftUfiJl 

.£]Lj&j . <bjlbJl ^l^__9l ^!p Vj 4 ftliaJl ^y> 1 £jl>-Ll^l ^ j—2> jJl 

j&L-® L» oj j^; LoJfc ^^<2,a}\ j ^jutJl l)I cl_£ j£*-I oj^ 

l) (^jwJl £cll (J,J j^b-* (_5^ bJli l-Lgj j £c>*JJ 

JjLj jv^Jl < sAxJlj ^jutil ^ J c^lb^l ^jJ_J j . Jg.bg j l)I 

l)L$ I j^j J .APjvwJl Jjli C^jJb (Jl v^-> VI (JJjla jjl^cJj JwbUT.C^l * jixil 

. ^-oJJ V j-s^ j ^j^Sfl^J Os-biS* j\VVl O LCj AiLv^VJl d^Jjb^fl 4_^w\p 
^J,l I_LJL*j j£Sl wL*j 4jLvg jAJl 4_^jJjuI j^P ^ip °J j-v^ Os-bj?! lM 

£ jJaU CUpbJl ^jjdJl oJo~j ijl . db jb^l cbjlbj jbb( 4_Jp ^Jfc» b? b» 

4^»J_P ^.bgj (jl vibJLp £j 50 C£ j-b^Jl £y* C J^wvSo jl C 4-bjai ^Ibl b— ^ j5s-£ 

A-jL^_iJ| Oj j ygll j-^bj ( ^ j _ -oJ . A*SC*dJl ^lp ^J^b- 4 j* & j—*-*2-A 

CAb J^3jb b» JJL j£S"t |t^4J i^bjfc j . ^jjjw4 (jyi^xi Jjc ^lp 4 >db 

0 wU-l AxJb oj y^> jL-jl J* microlaser jj-Jj ^iJbd^l j—*j VI 
^Jl olSIS ^Jl apLu^ ^ Lgjli L>r jJ j-l^i!I ^lJj>&i^b .oj^b«4 A-^^iJl ^1 

ol jJ-J y*^ bjajl $■ ^xJJ /^SsJT caJLSjJI ol j jl^jjjlj^Jl C^j>tJ bgj ^Ju 
^P ^_Lj ^Jl oljjJLJl .^IbtJl ^ oljjJ j. ■ -x-v^l ^L^2..3> cAjI j j^->t>-b 

col J ^w^jJjIj^lII . l-b^l C!^ww>- A_J_ilIl oJ gJ A^bu 0 j^ 100 (^Jjl J^“ 

. i] jjib aSIBj Jj>-I^ oljJ-JJl ^j*jb» wL£o*~ ^J,lllb 
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«wwJI 


jjiLo Q 9J ojLuii 

<Lx_pL ^ iLs^j ^JLp UIsjI Ij^l S 0 j— S \j ^3 j **» c i— - . -> jJiil J JLic^ll ^ 

a 3 ^ jJL (_£ jJl cl- i jJl ^ &jl^>' s J\]\ i^JjL^Jp ■>- jbab cl jjb^fl 

L^t\i aJilc 013 3Jl i^il t^JJi Jiic ^ J-ojti! c-jLa JJ l 0| . di^jL^ 

Jjudb Jj IS j ^lll CL>I jL^Jl j . L^w^aj •Sj-Jk- oljL^Jl JV 

^kuwo j c^lJ s! £^2j ^ Lg_*3l ^ j J^- GPS j^-^r >cl»Ij 

o j j .tail I ^lijJl oL>o! ^_jjLiu^» a_SL3j cl-p j JS j . (Jb-aVI cl>I 3 j^Jl 

cDARPA-S j>*^il L^jl©- 3 cAJLL^-a (DARPA) 0 j^LllJJ AxjLJ! 

JSb-^ yk- yi JjIS *}b CjI jL-wJ J j*j ^J alii Jj»Lxil CLpjP.2 l-g-3 j 

. jVj^ 0 ^bla b&jl jJLa OjJL>cJ J jjLLS (^L>- ^-a) Oj_J>s-v^ A3 33^° 

j-C ^ Jw^xj j*al j La aJIJj ^ jJl La jO_aj jj DARPA cl* il3 I 3a 

.o j3b>3b clJLS" 01 j a1L>- cl>Lj3j 

^Jl cL^-wwvJij CL- Jjb^l aSs_a_J> l) jJ^LllJI CL>1 Pj^\L>» ^1_P AjLLaVl ( j «) 

£-Ljl bj^XJ yJjj^Sij £.LoJ_*Jl hjj ^ jj> - ' j-^* J^' J LL-o-o-^? 

g;Ul cGPS (*li^ LUIS' J cLajI J j! ^X-b2J jl JjU J AjJ JJ C-J j?*“ 5l 

j cdjo^fl tLo-^Jff l j>J .ICBM jjI V r jU J—v^Vl ^ j*— w5 
. (o^jbil c-j jA-l s-L^jl! J*j ^bil j* j-©»*J ^jI^j bj^> 013 cGPS 

0 jL^> o ^ 1 a^C-P c A. . AjI Jj a_ajL-vJ*I oU — j c2004 — p ^ 

J j^Pj O^p-P jJI — « ^3^ 150 ^J—a Jjli l)j^ 0wL_J^i J 

. jjgjl cJ-J? 1 alj CLw<3a 3 Lai CJ> y)J jib A pL^I CL>I jLp_wJli . A jl^jJl 

clJ 13 ^ill (3L-^3l a sL^a cLj! jbp*j ( j^ojC cuLil c^bJl ^1 *i! ^ 
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Q? iuJ 


O j7j>- I (3 ^ j^Jl LgOp ^jy«J lL* ^>- $ 1_£Jj2j 0* j* Aj yt^& j£5"l ^-Jj>- 

Igj ol jL-ww« JUjl AjV-> ^ jj ^ilj oL>- -_ q U • : - a 100 ^1 p 

. OwbwLi C^l j^>c_L4 

^1p Oj^li o ^5o Lc.j o jj j jib a^JoVI oljL^Jl 01 0 ^5"5 -AS j 

^Lp ^ l-XS^Aj . <Lo*>0 jil OwXll £^jl J-^ tjb Cs-1 ^> b-saII ^ jwJl 

c5 jO^-l c£ J j>JI OwLa ^ U- j^i? jisl DARPA cu-Pj c2007 

IjLw^» J*iJ 01 a_JV 1 oljL^Jl p 015" A__ij cUrban Challenge 
. ci^IpLoj i**^-u»> ^J^l 0-All ^U 1 j-^p 60 aj^Lo^« l^_— 

oljL^Jl ^^Lo Olj c a $15" jj ^11 O/y I ji apIL?I oljl ~-*Jl ^_Jp 0lS"j 

o!5 oLsO^LaOI ^ La ^«1 j jjj 01 j cc30-^Jl jL^« a_L1? j— ->-Vl aOVI 


cJ-s^2^-j t^jO^JO ^wb>x0l ^1 — >cJJ (j ^S dPlj .oLaUO £—>jV 1 

c0 -L_j^1jj cj, L^io-^ j_JIj^- ^^Ip Lgj~« J,jV 1 a_j0L*J1 

. jL]l ^1 p jVj^ 0jJ-« 

Aj jOl ol j-.-flJl cJj J-& 0 j ^OlJl A-Jl ^ x >^j ^jJl iv_3 J gJl 01 

01 a_j_ai] 1 o j^J ^5\_Cj .2015 ^Lp J j__Uo a5" ^jL-I aJI J-*15sJ1j a ^>»V1 

cO 15" o jo*- VI a JjVl ^ ajI 51 c^ljjVl 51 ail ^ LaIjJj>- (^A * cuJj 

^Ur ^1 p £^jJj ^1 Or 4 j-VI ^jJr-1 OV. obU^^fl 

0 J^> A^o ^V1 AjJ j^L-l oL5" ^ll ^j-4 jy. S" 0 C^J_^5jL^s11 j ^.L> il 

1 -La Al c j iww^ ^1 p 0/^^ • ciOLl 3 ^! ^1^ ^ ^ 

J o-xj 01 1^0 Lj c jj A.L?.x_*^j L. .g^wvjaj ^ j. . .flj ol jl 

. CO jo^fl ^jLy^Jj jl Lo-Ls3 J_aL0o jl aJ j^»- JLALiab AjU>tp| (_^wLj j 
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oljUJl OJ L ^ yl ^_5sJ ‘W? ylSl -A 9j 

o jLc- cUlS" .Discovery obS aj>U> J,jj jUj y. 

UjjlS" Oj jJ Aj^j 4_*_^1_>o O j_^Jj_g_Ll l-g.Jp Jj»o! c A jUU AjLJo j 4>U?Ijj 
o^LiJi aJIS OjU? U~>cj o*>\jwUj North Carolina State University 
U jS"j OlS"j . oLl> AJU ojji diic L^jUjU cUlS" .L»Lc 

^d3 . y C- IIS' SJ cb» -\j>- ^1,1 4_lSs-JU^» JjLC Ojl ~Ul 

o jjwLi A-Jjj^ol cj>\j ^Sk* 01 c^-jUiU c ^ « L$jL>Jl ^oj>- 

co^LJLSl 4_L>«laj c^5k*U L»Jjpj .o jJuUl J Jplail ci ji A^Sl^h* J OUJl 

^ OIS" 1 0_gjj • iJ U^U LklU jIS" LgJ 01 

.<oUJl aUp ojUI ciJ ^ *-Sl>Ul ^k ^jp c^Vl c— j jUL« 
C^gJ>-JJ Ul j.S Lp ^ j c^Uil O y I 01 wL-suj 

^U1 c^JJl ^_-uLdil Jj>-1 ^1 p igjtQ J c^juOl J_J jUl yo ojl .wUl 

olwL^ cojUOl ^ yL» l 5^" Or 4 c£-b c^*£jj • j yVI ^0»j ci> j- 5 *■ - ^UJJ 

l ^ 01S" ^^Ol CO^jO-c^il yt OwC^Lo LdJ 1^ l ** ^— .S" . I ^ d > ^ ^j2j O^Owc^il 

aL>cP ^Jp ^klkll J ^iSvJl AiJj> JwIxj jl jSyj 

A_UtP 01 -k?-Vl 01 ojl c_^j>cj01 ^y 015" cAjIjJI .0^1 Ul 

015" US' cj y-^j . U^ **Ui 5-UL y» OiS" yti> ^jUl AUyj o^l Ul 

wtxj ^ ..^ll ^ip ^ 1? * * v ^^-wwwsJl A » * imj c ^y j ^P O* 1 0 

^>jU 01 CiOJJS -btJ AjCU j a^I jU 5 cAjlULI ^ . y^i\ Owtlpl 4 a > jj 

^Iki^l OiS" .00* jj ojL^ j Aiwb l^.^wogj ^ j aj ojU» ^ 

.aU ^J b £1 oJl0 j ^ Ukii-I <J,1 ^*J>- jl 01 
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(J? iuJ 


^Ul wLai <. jpL^> ojLwwwJJ c_J_aJl 4 j lie. GPS ^l I2J dlfT 

cOL^-VI Jl — )aj ^ L^*3 y — >0 jl < — ^L>JJ 

ojl^Jl £^y wbJ_^- GPS jl — $-4- ul) l 

.L>- jJ j-L^Jl xj!j j Jju 4_wwvjij GPS jl £->- Oj .(oLv^ jJ A-sl2J (jl^J 

diis ^ Ui^illj uiijVI GPS jLil ^ -i— *-l j J5 s3 

GPS diJi Jju l.g Jg .alL ^Jl j c4JwJt* j_plj A_>- O-J 

I O^i-LwU L-_y ^ O^di^fl lJ^ * (_5 > jl-*-^ 

^1 p ( jll?j j . La-uil? 1 $*^^>-1 l ^ ju c->I jlu * ^ jLo^VI dJ L> 

cjpl jJl ol> y) .Doppler shift (j— Lje> ^l^-^Jl) ^1 0 jJudl li__fc 
jlS" lil j CtiJLfcl^lj ^o-aJl jiff lij c Jlill J-s^x ^-Jlp 

4_jVI ol^j^ U t^.a.dlgJl 0 j-ioJl di-5i J Jl^j j .(di-IP 4 SU- ^ 

Jjdd 0 jL^Jl c 4juj*)J\ jl arteJl 4 ^pliygJl jLo-^V^ « 

. 43 Jj y 

,y \ ^*Jl yJl^~j lL. -j>bj jtalj Ljg-jl Ojl ~-Jl ^ jiff 

L-3 OjL^j l)V C jA_Jd»w^J 4 -woJ^VI I J-«I I jjk Oj£j L-i J-^J 

di^i J d*ol4- jUl CdUl 4 _^s_jL« jl 4 aj ) 

lJ 2 -^ 40 j-^*l-^ I * \j yjj oJ >dil C^IjV jJl ^ l!4 j c jJl j .dj^ 4-1 

O^l^P 1 ^ c I ^ ^ ^ ^ *' ^ ^ l - ■ ■* J 

.4jJJl l y (ojLw^j O^L?*-) 

O^SJ s_3 « I j^»! 4 j j J jil ol ^c-w^-) -) 3 

0 jL^> Lgj ^ 4il^ ol5"j ^-1 ^_Lu ^j^l^ c 9 ^ y y j ^l^ 
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jjfxj i i . JjU ^kj Ojl y* Jl ./JiNfl Jjj ^Lj Jjj ^laJl ^_Jp 

JjlC J^isLil j 4_jjj ^i! £jl j-« ■Xi'-X^- i]l Jj^>- J 

c-^jl .4 xjjwJl J ^bJl ^ Ip 4^*-1>-j j^_jp 

CU*-S^J cobv j-!l L^r- 5 . -W jJl 15 j%-Sj (J— j ^Jp jb» Jl — <x-^ 
^^Ip I j^li ^ jS" ^il lp j_^U-I jL^> c^j Jj ^IH l j-j J^S oLilS j 

JSb^*-! Hl_>- .jjj jl^Jl ^1 p 4 j 2 H 2 . 1 l! c^ljd-Jl ^-1 p 0 j b r Jl 

o^IpL jpdJl V-4 j 0 jL*Jl ^1 p <— ■> ^-^LA-I ^ I 2 > > c 

.wbi> jj A jL^JVI 45" ^A-l 

VI ^1 ^ Ip !-s^2j! o^^l — 3 JJLdJj 0 jl **j j j; \j c 3 

obls^l *-£j C — j! p-£P jv2^« ^LJl ^j — « <— $VV! -b3 .<.£ ^_j>-V! 

jl VJ Lo-^ V cojl ~-Jl Jb‘15 ^bcJl ^ Ip L»Jjp cJjL**> o5 j 2 *- ^ 

j-*»L>tJJ ^xjt ^ ^.Jl j . 4 ^jj cS^kz*- j ^ 4 L jl? djliL^a ^23 Jl_>- 

w\j wiip l^Jl $-w\j ^* jp* /% >j ^ bbwi^j ^di-^^p ( < Jp j_5" jJ! 

1 -i-A ^JwJ1n 3 I5li . ^jL*J| ciiJ^jjj U j CL^ j>cj J^.U-I 4 

l 3 ydl! L 5 ? J cJ ^UJJ . 0 jL^Jl oJ -3 cp j-^>l33 J,^j c j *V! 

£ja ^JpsLT^j Jj L£ cojl :i -^-J! ^ (J ^jA 4i? jjL» oi s~oS 2 j^>rj ^c, ^P 

.b j_L^> ^_aj ^H!j j j-o^I 4_aLci! ol3 l3VV! 

c4j!jJ! ^ . j j aJl ^Jp c-’wi^xj 4 ^jj! d^i j! (Jl iii VI jl 

^3 jJJi J*^-j c t >>! jl ***Hl 0 w\_a ^\»wv_u 4^*cHw3l c_-» ) ! ^jj ! ^ . j2j 

d-> jjj ^J l o! jL-Jl c-3 j-^> UjLju j .4^« jig ill ^ o! j *j (_^l 

^1 P oJdoJ.! 4 H 0 -I! 4 H jU! olplk^Jl ^JLp ^V1 c£^b ^ j-g.b-3 c3 j— wJl 
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^>-1 j-bsJl J$ J^. b>j (-3 tb&Jjuj . obV jJl <ju 4 J 2 JJ J\ 4juj^wJ| ci ^]i]( 

^L»j ^ Jj ^lp I 4J.2 dill£ l_3 JjLaJI l)1 jS* (,(^j^}\ l)-\ Llj 

c_3 c y»^\ AjL^j . b£jl J^l 0>Vb>- ^ j-^bi-l ^ — a j j-«Yl 

.oljL-^wJl cii-L (j j2 0 ! LuSv^l t-J^S" 


cLsljj^I ^jlj-i^JI ^lc fail till hi 

ol jL^wJb Lgj ^ jJL) ^jjLiuil <^^S' ^_juj^>r . ij ob-^bbl ol 

— 1>-XS^ wLP’ b— Cl^ c c— 3^1 cb ** ^ 1 . .?*~ ^Iw\pl < 1 a ) *j 

j^>bi-l Ojjj l)I ( j « C ^ v^lll ^£3 • 1 L3jbu» j 1 

bJ C^>c-o-^ b^Jl l 4JLJL>- J . 1 J 2 -XJ Vl^ju ^jP bJjPj bjL>ol 1 L) J_A3l 

jl o-b>- ^Jb jxJlj b»J-Lx3 . 431 j>- 0 j j-sc2j bjlLU^I J I3jbc4 0 J*i 
diisjb*- 4jobi ^4 L—Ji 2 j Ol i^li-wLp b» ij3 ^1 4>-U»- Jb l) j^-j 

. jlbJl ^j-4 (^1 ^ 0 Jj>- jJb Ojy*-^u ^y? iJ j^P j^>r ^ *j3j l)I 

C4_U*-j ^ »Ig o jl C0jb^*V ^ oJpbwwJj ^j-4 ^ i*_^P y L»Jjp 

^j-4 (^.iJi ^ jJL C -3 J-^*> C^JL J_v£> jl JjJwLs^ £-4 5-1 Al]*^b! dp ^4 wbJ/ jl 

.4>JjbiJl (J*)b>- 

bpr j A-J^jbi-I t^iblJobi ^ip i^liJ b4 J jl Ji cj 

4>L4 k fc _^l]2j c-3 j-^J j»b*^b lL^>o dl^U.^r J ^Jbj) bi j-Jlo 

j-^j viJbLJLsAdb 1 L-ww^4 ^Jl*j . La$-L^ 3 wb Jj ojl >-V aJ^>- 

J-s^b 4j>-bdl oljl bi-l Jus^b 4 ^>j 3 ciJ J ^ JJLj clbjo^l ^c. wwJT. ^j3j 

.jb^Vi 
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Jgjl y>- ^woJ>r . 4 j^LiJl j^_P 4_Jjl_xJl ol*-<>-?r c -^l I s^2jI ^Jj Jjj j 

c_3 I J gj j c 4 _J^jL>- oLiLi Lgj l)j 4 9 ^p 

V -b& Lc.j cj »2?*»J>I . o Jwsxj ^_ST«I 4_u VI jJ jjISI jj-v^j 1 L?l^- 

LC.J C ji-S-3 ^j- 4 V-^.J • 3 0-g-« 4^>l_L« ^ jjj jL> j jjj jl£l J £-1 

^*$1 j 4_L« ^IjIp *UL 4 Jgjbi-I 4joLiJl J jj>- 4 jIjL*J| 

oJjt>Lio» jj uXiT, c4JLvgjUl i^tijLoJwlP (Jjb>- jl . ^jglj-Cil ^>-VI s-^A-lj 

L> I jjlS" jJ cJjtAjlj ^>- j- 4 1 U5” jj SL>-I ^x>j>- j j-s^ 5 

^ djjo^fl jb ^1 p J/vJLbtil ^yaju j^Ip) . Jbw«VI <— ^Vl *Aju 

o jig **.yJlj Ljju» jiff 4j| (.^yjtS. c j oLiJl (1 j j yfi )!jlpr 

4-w-^L^I 0 j y^2J ^J 1 -^ •‘-rV L| tlr-J t/ J-^' 

(JLv2->V! j bp- I-Lxj j j-X^t jj (J j-v^ 5 j-Sb bi*-* jLs^ 4 jV $(b ^ijl) I jL^>- 

■(p-fc 

4 -P» V-L_> J_^o Teleconference -A— *j j_p ol^-ijil 4 _^»li! 

ol j-v^'j ^L_*jVI 4 Jjb 4 L»lff jj— $ Telepresence -*— *j ^ jjbsJ-l 

J-?-l .4jLvg jbJl jj L^Jwlp jl jJjjllij ^Jlp h>j 1 4 4 o-^w^- 

Vj C0 w\jL« J ^-^-^“1 ^wb>eJ 1 ^ J) ■■*» C(_jl— ^1-P d^l— pboJL^-Vl 

t jJjL^J-P jj^j . dJl jJ—l^J_P ^^Lp VI (j^jbiJ.1 <j-j2XJ jl 

C jJjL-*Jw\_P ^IwV^cJL^b b«l . 0 jpbi oJuai ^ J <ApLfli>.l jl <-V^- l 2 

I IS^ Ljf |%_AwLpLa«4 ^ j ^-^wjl_>- | +-&J) Qj y wL^Lsto C_3 

t+-& ji J-^2J ^Jj C_3 J-V>J jUull J>- jl I jjfc> ^JjC 4 j) . JjtftJlj j-a 

ibbr oJ jL» (J j j^JL>- ^ &j 4_v^l_>- IjyjlS^ ^1 J J_J J-ujlj 
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. (d. j->P j j^a Jl jj 

Jl 

IjwULi L»J jlp Oj^r ykll J-j * o cStar Wars ^ J-i ^ 

Ll>- jJ ^ 1 .^l J-$-Sl ^ ^IjuVI A^*}L> Ij J-s^ 5 

^buVl J J-v^Jl di-L Aj J j ^4 LJLLcmJJ ^ L-i C <—4> j 

.A-J^jLi-l LJLiLi) ^1 _p jl cLJIjllijj caJL/?*}L1I LJL^Jju 

^jS'J . A_Jl_>- 43 j£- ^1 OJ >tlj j! b JwLj _\S cA_j( J_J l ^ 

^LJl jl (jJUlS C^j-j^xJl oJj&l CO j-« JjV i^jbLgJl J £-i? UJ-LP AjI Cj— S"-Xj 

eJul^Jl I*La 0! j .^Lwwj>-! j ol ^-s^l 

. L I £-j3 £- oAj>o ^jI obUUl J £- Lj>cJ j Jj J >eJ l_3 

ol j-v^l ci^JbxlJlj Lxj V bjv^ ^ ^-Jl c *>b*_9 AjL 5^ otab&'yi dblS" j 

. LJLj>- jj! j LjVLs^jI o ^j-4 ^-^*>1 j JSv-sto ^Ij AiV %. 

jb cl-L^j lib . A-^l jjJl d)jL>- ^5\J^ ( j-4 Ukjl I j_A jou Ji 

a^Loj^-VIj aJwLJI oLo—wJl j 2ULLJI jJjLl_b2il ^Jp l 3 c_b aJ^JIJ-I 
^lp J j-v^j>JJ c A )w\_pl ^4 kAj ^jjb~>3 1 aLoJj ^ »Il 

oU j-lxlb jj Lo l o-j j jjjSo 1 4 bL^I ^j—^LJl jlS^ I Ij . i* jj 

^_o<-4 J^oJU A-J^jbi-I jilJjUo ^ j^j c—i j-^» C^-«l ?•! Ajli c |%-gJLP A.^^j>c-JlJl 
.A-jl jjl ^ AjjjljJl oULJl C_3LilS^I J^rl J5" ^cJjLj 


l)>aif v9J9-ll 

♦♦ 

^ip JjJj d^l^ La jA -^- 3 jir ^^Jl C Aj>x-L>^..vJsI jl <LLJ| A_Jjbi> j J2 ^A 

^X-wwJl (j-^ (J 1 ! 1 — iy—^S- 
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<b>cE.wEj obibiEl E *_£j c_3 cJEE^E. 1 . J_>-! j jJLp >- 

obibiEl bEE tl) j— EE ^ j-^j • b j^L 4 lE j-j^ 4E0 EE E jLEI ^Eju El 

^fc>j) OLEDS !l C4 9 ^Jl ^ 4_ jlp L^SCo-vjj 4 J y> 4 .Ejbb| 

.($- j^iEJ 4 ip Li I 4 j cE.}j_jwEI LaLju# ojl s ^jVI c— ^jj— ^ El 

obS" ^-4 4_P j.Lyg.,4 Lgjl *^f| c$- ^-sEl! 4_ipl_Jl <LpbtSl obj—J-UJ EjIjT L^Jl 

^1p L^Ssj J5"j . <b y L$Ec>tj b? c^jjl-U 4jLua ( J_p ^5\jr 4 j j^p 

.Os-Lb?^[l 0*XSj (j ^El j ^J-v2JL4 4 j ji*l 4J0UEI 

J*^ b j jjjl 4__J V J 4jc«lji- *_jlEl 4j ^il ol >i>biEl / ^4 $.1 <E_P J ol*j 

^_Ls^ (jULI ^1 p ^j-JbE-l J ,3 j15"\j C.« J j-^a 4-u**»y 4 (j jbtEb 

4_jJiEl oJ a. 4jii^o bE5 -be (j j-*El (_£ j 9 c_3 . 4_jJLii! oJ a 

4j*15'0 y> jJLi Jb c ^*-^El E j Jfc> £_*j .^Ul 4 ^j bti 4 j>-Il 4 j tE j *^Jl 

^ Oil .c£^bJl E jbb( JSjj ^j- 4 4 jL$EI ^ 4 .EjbEl obibiEl bJ L 

L^_L4 VJb ^-yb-J 0 Jj4 Uj cEjL>- (j j J Jj^E ^ ^_aJj>“! ^s_dJ baJ_LP (. JEEwE.1 

d)li cEJbbl c3jj ^1p ^c , JJl J>\ jbu ^ c_^pjj [^lXsj . 4_EjL>- obi>bi> 
. aEL^EI ^ 4jI_P I y\ j^SnjEI ^ysj IJl^j j . I j j b-X-vb’J (1)1 4_J_P L4 J5" 

^4 bE»bt) lS by2j! 0 j jJ 0 Ea 4 j obibiJl 4 _Jj2j \ <*.jj 

jJj V) (J (E^ I J^*E' LJb-yjb*- 

AiEaJ OLEDs El ^j^4 I? *«*u ^ y 2 y 7 (J j-o-pE .1 t^^wvcbbl J_a3 . bjc4 

^ip j j^>j>El cJul^Jl -bj .b^ jEj C^lE^b- ^ 4^jgjj bEi wbu 

^j-4 V-Ej J-i := * t E IgjJ^r 4 ; ^4 4 jjb>» 

dEjjl^j ^1 Qj^-jLyg ^jbEl 4 j>- jJ ^t-wwEl ^ $-LlEI ^ aL ol 
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.Owb ^wUl ^JZyJ~-\j 4j y» AJoUj S' Ij^lS (j LC.j C(J ^<>J>tll 


4 iLLi 




*jL>- cuLiLi 




1-vb.j I Lc^jt 4_jJLill 0wA & 


oL>&3j cUj-bL) ^ jJj |%j c 4 J 0 U 0 ^ JSJj>cj Lc.j c< -j jJLlI JbLudl ^ . L«Lc 

. Lg_3 i*_^P ji Oj 4_£ I 4^ ^2J>xSj 4_JjlU ^1,1 oU-^Ul 

.(jL>»Vl <— ^VL Llp odiL ^ JSJj>cJ Lc.jj 
^ Ld . <-L*j 4 La 4_J_P Led* CU*>0 c3j J l JJwU 4^ j Jlj 

l . 4j 4»*,^ LjjJ w\_a3 4 I 

C^dSl 4 c_J j^»Li~l (J j > - LjIjI j LcdCa v -j ^ j Jl . 4_La jt_) 4 dp 

L5 ^S\i! ^- J2Jj>cJ l_C.j3 4 ^J-uCL-d. ! ^3 La I . 43 ^P ^_1-P ^j-<» ^ ^ 

jl 4(_£ ^s»-! (J,} jP 4 ^s>-l lM tj/* L-J&i LoCjI Ljo» oLalil JJLu j 

^ 4 4_JLi Lgj j-do V oL« ^1*.* I jjt Id ^wLaj i^3 j-^j . (JjjlLI ^1 c_uddl ^•ja 
£ ji yLdJ ^jj» old I iS j oljlkll J* ^ jJl j . jd\ — « c£l 4cu^j 

j+.-g.dp o J^sj 4 3^-d^ ^ j*-£-Sjjj 3^_J>c_C.J 0^Lo^>tJ 

Jljjl jt-gdp Oj— 4j%-fIjL^» J,l jp ^ j-^'3 $cJjo^fb Jl — s^jVI 

Lalls^ 4^J »2x»*J>l ^ Lai . 4_^lSv_ll ol aLa 

w\3" j^j 44-Jl C)\£-a JS" ^ 4 5l ij 4C^J*0 LoJjI dijca C-J j woL>- 

jJ 4d-JjO^I (j\ jj oL"Vlj 44_aLdl j J..^J| j 4 -I 2 J I 

^1 Cloud computing ^jU^JI 4 ^ j^O .SjL^» jl jlki J^-b cud* 

4C r -> j-^>L>dJ (^fXal Jj>cul aj LcJj ^ ^ L5^” ^ Lg-3 l. ^l3 

oblwbo ^il ^-a jA 4jlS*j j-^LL-I ^lu>cul J^»Lcj ^dl j 

.(IwLa ^S' I Vba wL^j 4£ L ^SsJlj oLll Ju* 
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«wwJI 


JitjlhW |oJl9-sdl 

(jL>-ol j & l)1^->» J5" ^ ol ^Li-I Jj>-! jj l3j £_Sl jl 

^^^Ij^VI ^51 jJl ij* — gJlj .01^® ^ olilS ^Jl J"r — J»Lp ^ 

(J Lj r l oLT Ji J .cp j—Ll~l jllp J^-ta Ll*_L?j : (J ^oJl Virtual Reality 

^L?lil j C^Lj-J-*^ ^ \ jS^\ £3 1 jib lJ$ yu La ^li ^ a (J jl 

^ ^ o!5"^ . ol5"l^tA.I c« ^ L»L o*p w*jL /, I? Il aLwc^^^S*' 

^jp d-’l jjll? aI^L?*- ^ Ip i? j).^.Jl ^1 p ^ ~j j-t^il ^jjLJ^il 4 pi 

cpI*J| ^ ^ a_j>- ^ ill ^1 ji c_j j^L>- 4_»iLi 0wLftLiw4 jjj ^1? 

<J^_^L^wJl s-LoPjJlj oVl_/->«JJ ^X-al CAjJj-Jl C_P ^J~l 4_!L>- . jj J^a)! 

Lr" £-ULdVI o J pLju ^51 jp> ^ Jj>-I jill 

^j^JT c aLj Lft o j ^J-^U~ I oljw\ s JjlLsi jl J xj cj» J— Jl 

wLw-v^^- j-1 cp^~ c oIS"L?»k_ 1I ^j__ a ^1 Ip ^J^-l 3 ^y^xil o-U 

jlj c ^>- 1 ol-i s-licJVI jJ -iXJTj . ( jj li£ 35" j^la 0 j j..^) L» 

LLsjI jJjSvP .^IjjJlj ^1 y*Jl ^ ^ ^5 jJlj Jj cA-wLj>&iJ! ^il jj«J 

Jl J- 4 I ^1,1 L^Jj Jju Low 3 SoT 4-^j 3 1 j-3 I Jl j-aL A-wL?I j^il L-iL-v^l 

Second (c5 >>“VI SLJ^I) ccJl L5 — ^ jil ^i’l Lr^J . 4 «JLJL>- 

^cjj cj»L*Jl jJJi .2009 ^Ip J ji>e-i j j-JLa 16 cLife 

oLJ-I £3 ^1 Jj>tl^L L jjp*> jVj-^ 0 j^L® (j - 4 ^j_^?L>c-JjVl ^y* -bwbdl 

J-*3 ^<4 L^jjv£ a ^L>c_^JJ ^2^L>“ a 35^- ^JJl ^__ j jJl L)l VI) -iS j —^ >~VI 

. (L5^5j>- 0 jCl*J ^Jl CA*^j VI 4.4 ^5Ci-l 

^- 4 J J^Jl ^ j . jjwLjdl cpLdl l. ^p JjudL ^s^l j^VI ^51 jil jU^j 
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2 1 00 j* L a in >T I 


i7t J I 


ctijiJjUj jl OJ jjliij (J*^->- c^-*» jiil ^ j—voLi-l ol jw\i 


'J^ J'j- 


^lp . A-otSl jJl j\. P jll jjJl Ojbj ^-Lp ® 0 j^sj c_3 c4 J^jLM 

JiSi cc^j o jbj jl ti j_^iJJ c-^LaJJI ci~Pj lil c JliLl J— ^ 

j-uoLi-l AjoLi fS- ^>c_*3 ^Sl jJl (J0^>- Vjl dJdb ^ j AJ 

^1p <. 3 j-^ c^JL jJ^il oJ_^jj .£^Li_& c~d" jJ US' 

jl cowUxj Ol-XL ci y^ii jl c^tj jll ^lg ■>*» ^ Ip ojUO ^Qg-C jl c j— o-^Jl 

.C-^LkOJl wb ^jj\ ^1 Ui-^UJ j j-AJ Jl i^jCLPxSi^ !^\ Jjjj 
I jjfc> ^ L^-wwij $.1 j jjcjJl ^_JLp U Jj>- (J,l o jJ aJI di-Lc c_3 


Haptic (U^<JJi U>- jJ jj^iJl) 4__. Jp j^IU U I jjb . ^j^SsJ^I ^iUSl 

UjJjj ^1 w^VI ^j-^t jj dU t c5 — &j c Technology 

Ij^ljl s-U-USl wb ^]_P AjI-bJl ^ 4_J_AlIl ojjfc> O jSol JjLS . 

4_u JJ j J ^jil ^lwb>tl^lj ^l,UJl ^ pUjj^l JgLUlJl olS jil J «UlJl 

^*-0u 01 ^ <—*-£■ jJ OiS' JJl OJ SJS'j Cwbu ^jp Lg-3 j*_Ssj>*J| ^ 2> 

. OljJgJl j%-X>dJl ^IjS 4 _*jULc. oj jLl? 

c^j^j jj j cjL>Lj *^L^2.ia I jL^>- $.LouLjt!l ol5"L>tij 

^ jLa^ c oJ-*-jLvg! di-^b*.o -j>*j 

0 wbyg.La dJjuLs^l ^ jd dbl 1 o-^.J . IflJtQaJlj 0J-!i 

. JbalA-l ^Jg-wwJl ^wwo-i-C . ^yj o\£\jZ- 

ol jlisi ^ ^ill ?.L-0VI j— j caJL oJ ^jj 

^ y>7 J (J^ 0 ‘d-^P ^Sl jJl oli 4^^>cJj 4 j j 

. j>-l 0i^>» 
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<==mNI 


C5-L^Vl Jj__lii‘-J 

a5" y>- ^LjIj 4_iL33 £jj» c_3VVI jaP jj ^ ib 

c-^ cji ^^p^ jj- 5 js" j' idi-*j.u^i 

0 jJ2-Lv^ 43j J jl 4 J_<>j>til jl L? olSl 4J^-C 

^4 OjSsj ji c4_s^L>- oljl — A3 JjJ ^L? /^Pj y j .4 — Lj^P- 

. ^Ig^VI j VI c_p-Lp- ^j^o-Lc. ^*3l j ^j^-o-il 

(jyO ij cV- 1E^4 ^>d! 4^jJb lj ^>- ilJJl Oj^J C_-3 y ~» J 

4j 5-I yL Ajbl w\ IP ^wwoJJb ^>Lwwj>-^l ^_Jp Ij-^b Oj£j cl) I ^1 j_i-l ^ip 

lj jj>-ljj .^LsuVl 4_j V-> 4-o-^^Pf Oj j-v^ ^jP 0 jLp ^j 42J ^il (j^Ssj wl£ J C 4jLJb 

4_a 1? jp c^-Ul |t ^ Ip ^p 0 . .1? j s-L^Sl <J,I I 12 jI l*X & 

4^»%» LS ^>\ j&\ ilp ^ J cStar Trek J— 

^L^>-l 4 j j j ilJjSs-C c4-Jb*“ 43 ^P $.L>cj! ^ (J LoJLj j . 4_^^l ^L^>-l 

clgj dXwwJTj l] J j wLC LoJLj j . 4jLv2*)Ul dJ Iv^Jp j! dJjjliij ^ 4 JLj>- 

c^-Ul |t— -Jr' jVl (^ip j Lpr £-£> jJ 

0 j- 4 J jV (^J oI—jJLJI diij (_5^ 4 ^? jai\ J, c- — >ti^» J — l! 

ojLp oLolS" ^ — 4 ^ jVl <-* j ^J~l cp^j) CAVE -U SjLjjj c^-oi 1 — *Jjp 

jjj Rowan 1)1 jj 4 ( 4 JVI 4__^l^iVI 4 jlj 1 &Ljc« 

cp^-v^I c^p- c aJL>- 43 jP wIaJ . ( ( j^jL-) 0 L 3 ^JL^J New Jersey 

l)lSL«^l y J . s-Ll^ L^l« jlwb>- JS" cOljwL?^- <L*jjb ll?!-^- 

L^>Lww^»-l ^jl ^jl ^l^pl I ^ cl)lj-\ji-l ( - 5‘^ 4-t^^..^ ^IajVI ^ j V-> j ^ jP 

Ojv^ odji> — 4 wb*-lj j>-\ Lj 3 ^1 Jilil ^ — $ 4jIj \ — 
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2 1 00 j* La <Lji tT I 


(J? iaj I 


c^5\3»cJ' I v^P db yO j . o j!jw2_!l OwbwLi 43*>Lp o' J j *^Ljwb 1 L>1_^ 

l 5^ J J* ‘ Tyrannosaurus rex jo y ^Lio' 

jj' l)LAjJ (j^j' dJ !5 d_*j O «>jj *-> . Ojdd* 4^3 ^1,1 J j 

^c b .J' a <L«J JO 4j>c_^wJ OO^' ^ XJ ^Ji^J^-\ jt-o-v^ *0 -^>" 

bJ' ^ O ci jLx-JO^>' 0 j. . ^-' d <? 1 .(.ita ^ 

J_*j Ojvj ^-j . j-« 43-b ^_Lxj O j ^U-1 jlo 'b_^j J . (4 j Jjj ^i-') 

dU ( 7^0wwwJ ^ *,<>. yg"!' 0jJLx-4 4 jLLw 4 J COL^l^rV' 0 -^JjO 4j\Ow« (j ji dAJ-i 

d'-Lw* -I2-V0 j Ojv^ ol :>&3 j .di-jl^~« j^liu ^ db' ^-Pj o' ^7' lS^ ^ Jz **Jb 

^plbol ^ l)15"j . jwbtJ' o?Li o' s^ly? j o*)b^f' (J jL>-' caS " ^*-4 

l^\ Js ^JS* J* <^23^ jwUJl ji ctilij ^ ^LoV'j coUM c£' ^ j-L_*Ji 
^ jlS" Jj . jj-fiJ' J-p j>oj oLdJ' L5 — Lp j j^ 2 Jl oJl5" j c^jLd 

^ipli^o' ^ jlo j .dJJd-1 lx-J 4d>ldJ' ^Lp ^fc>Ld' jotd j cloj' ^l.!gJV' 
^lp ^ '■^"^ ' 4j^d d-b-^-^ t 9 ^3 4 ) ! -">*■ 1 1 (1) ' 

<— *5"' -® old 15" ^dld^3 2 ]j1jc 4 ^ J ^-dJ' c Jlill 

COj l 3 J^>- j y&>- jl C^>dL^ ^ ^ j' 

.dbdOc« 43 ^P 4_Jbli jj 4 j>-'j ^ ( j^Jb>- Oj' J \jj& J5" 


4-juj^JI JiSLiuJI <i 1 ihll JuIxjJI 

♦♦ 

4(^jJ<-\J' ^2 J>c_aJ' Ojl jJ L»lc J^Cj l_3 j-o*> 

^1,1 (O ^»L>- ®jb-^ 0^— bC.j ^ 0 d3w\j>td 1 ^Op- 

La L>t-J>u_v^ Ubo ^2 j>cOj l)' 4 ^5sP A-JsJbb' di-^dbd ^1 -P dJ-I j g.bj 
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<==m14JI 


ALjt, ^ip j j >j Ji j . A^jLiJl JJLJl ^«->- » % 95 (J,} J * 2-1 

4^-jya aS" 0 j ^**0 C) ( 2 j ^ j^J\ £*\j J* 4xS0 C ( j- 0 ^> 0 > 

J^bT (uJ ~^A?) c£-^ l- i j—^> ciA-5-i-S" . jUsA-wwj 4 lo' (Jl 

^woj>- L^jL-^>- ^ j >-U 4_*Ts> ol >r'^h£' dJJ c_3 j-^j CctJ >loA- 

.dijjJ <LjIj^J| jJ^-l J»*l j^- 

I 1 ? * *-wvJ ^_wwv^4 ~* 1 ') l^A ■ L -^A-I? J C aA^S^wA.! /2 

^r-ao c L 5 -lv 2 >Sn Star Trek J— — A— « ^ .di-<>— j-jL^ <3 

4il_>- (^1 ^y2y> c-J^j ^ ^Ap 4X^-C. j-l!' 4 ^ L«w\_!LP 

^ l I? <1 ) ^* j J ^ 2 ^ 2 ^ AwwwA ' <->tJ I I ^ ^P 4_i«^\_C > ^ jA 

{ y6 jJl oj-^j>-^ • ^AJAoA' jL^ji-l I jjt 2 j j oJliJ' o jJLS' ^1 

43 ^P JJOu j! j^SvJT j l)LlA?' OwlP ^ 1,1 L^Jjj JjtaJb ^ ^wJ^Lxi .1 

jk^2J C_3 J^> J C 0 Jj>“l J ^Jj5 ^1 jj>- £_L 4 P~[^A ^1 LfejOLygJ cl ^JLoilj 

jl j-*bj • J j-o^A' oJlgJ' jk. ^w 2 iJ ^V' ^ 1 — g-o*^>- 

.dJbLi^l Jj>-I Jj L» 4j j j c_3 j-oj ciJ-L^>- c3 A^O J >-' jJl 

^ JJzj j*_> ^1 xjVI j j^aJl lIAJj 4 i-L*_C. oL-^>Li-l ^ j3j c_3 

^ c'—iLie^l (^ 5 ^ lj>^3 l^gjl IwLa l )jSo c_3 j-^j 

J -*3 c jlb^-wJl IgJ-o C (j3l j-«Vl c ^r 4 ^ J ^ 4 ^Pj ^>-4 ^j-^rj c^jJLi^ x^ 2 j 

Olilij ^ip j\ uwsil I jjfc> c_3 J-^J .^j j !l 0 ^j-4 o' j O 

^lll 4_a t; iw\J' o' yL^oi' Ckl^* LgJ j ^xALJ' a olilij ^ j c4j' l)J 

. ^j3' j-*V' ^y* -\jwbJ' ^Ap J'^ 4j' o| (£2 2 y >- j lOUieiS"' L^SAc 
^ (j^ . Ojl—Jj 0 ^LxJ' ya \jyS" ol-i C(jLA-' 4 x^l 2J J 
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2 1 00 j* La <Lji tT I 


(J? iaj I 


ol J* Ow\_P d_£J>- 0 J C-wOwvi? ^3 cODL- 4_Jj| |%Jo L-3 j-wV t JOLdwJj 

l 0L*o*)Lj cd*LL->- otj — aj c0J-0?l>- .It-L*-* Ol 0 jJ> ^ — P ~\ jjl ^ j— Jl y 

ol j*gjcl^* dojis' j! cw y j wl^- 4 j| OJ olilij Lgj 0 j^-' lJ* j *» 

4^ 111! y* dll La £^2j y y j^> 4j jSL d— *-*L OJ jL- 0 ^ 1 J j^S\_Jl 

0X«Li>- J ,>o olJ£ dilj l& 0 ^Svj l3 j ^ .(^X<>-^j>- J >-L 

Jit* . ^ ^Jl 4*^L>- jl cjA> ^ 0*14 01 ^j5s-C L? jtS'l oJ w wo*dL«j 

J ^>xd« (j^j j jj 4 jI 0! c_3LidS^I co I J^a ^ L P ^cjjjJl ^ j2y£. Aj I 

,3j«jLxJl ^ % 50 <L-o ^ j^j j^>j cP53 <>— o 

.UU! j^IS Lj>cJjJj y£>*J l3 ^jJ 4^Jl5" l)I I jjb ^JC« J 

dlili c jyy^ J-j J* ijs- y~» S jL- OioL^ J$ c-^I I SI c^j—Jl j 


L— c ^Ja-^-d^L 1 ^j3 y. . .^J . ^ — 1 1 { ^S y^j d 1 4_0^ ^ *.*u ^s-o«L y—A 

ol «*}I p (J,j^ LJl ojaL>- cijjjL^j d*L*o*}L 0 

cdJb jL^> £-3 1 J £ j 0 jLwsjo V - II? .3 cAJJu 4jLv?| O J j 

cJ 1 j ! jjk c4jL>-S1j ^ J^Jl oULj d-J 4SC*Jj ^ j 

O j£ 01 L-- — *-^]\ yA Oj — i cj ^ — P ^Jl ^P 

^ oIjI jby I (jb c5^" 0 c^3 j_oj .IwLw>-j 

d^lilij y ^cJ.1 (d-»l>- jj» yL>~y Jj cOJ-wwvjijj jwbc«j d^l Jjv? 

c0J-wwo*^0» j L»Jjj3 .oJ ^1^)0 ^ ^ S-3^ 

. d-Jjo^fb QA_v?.L<a 

C4JJ $-lj^ 4 — ^ 4ilij J ^^Ss-oJai ^ J—Jlj 

^4^5" JJl 4^-1) J 2 dJu c LoJ-LPj . J J J 4-JjjJjLL) Ijy»l5\j 4 LIS' 
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OMWlI 


J! ^i (• * <tX%i j i ^ j jj jjLL i j j 

c4j2j ^U l 0 i-gj j . (Jj>-ljJb Jj^l) jUjJ l-bJ->- ^.Llxj Ijjfcj) . (. o ^3 

C_3bjL»lS"l j ^ . „^>j jil s.bc«V j j— J^L alJl ^j— s-Ll^VI ^ ^2 j 

c—0 jl^»l L5^ ^ J-S j-aJI jUijJ# $-1 ^>-1 l) 


4jbo»l J 5*-l,3 ^IjJI <S^*> 4 ! ji? c— o j^jl ^iu ^y^-l ^-oJJ 

J-Li-I £cj jJjJb J LflJ J^ 4 4 -j j5w»j S j-pr! 01 


^lp c-4 Oj L gj ^lll 4-oL^Jl {j—* lS 0^-& 

J_jJ-C.^jJ ^Jlj cJliSl 1 yg all ^ ^Ju\sj e_J& J-^J . I 

cc^b^bb ^*}b*Jl ^ j-* ^ bsjl c^*c_j-vc c^>- Jbf ^ oj j_jJl 

.ob^^fl l) c^b^wUi^Vlj 


cLdUii H> nfi JaIj oLl^JI 

M M w M 


Jji3 C<LlJ| ^ jLt^Vl J ji I Ib-gJ <~J j-^>bb| $-lS"i (1)15* 1 I 

<Lvs2J2j 4^Jj| ^c. *_v2J wli jl ^ L C li (J\ LJLlil ^J ^«; ^^i_P 

jJ-*j l_ 3 ^Jl ^-Lo-wwJl oL^ c4_g_SVI oljJS lij .4 JLo>- 

^cy2J l)I C(Jlill J ^lp Cd-Jjb^l . J,l ^ ^ibu A^Jj\ 

lJ j^wi .Snow White (1) (^_J li!l ^^Lj) 4_^ ^ 4_> SI ^ll J_t® 


(Schneewittchen) J-^V' JUlil V.jj j' **** L_^' j' S jsfi :Snow White (1) 

jLiisV' j ^*>L _sSfl ^ OjOjtll ftj C— S^iLp o j4-Z«J A^iJl ,_5h^ . ,_jl_lVt; i— >\ JJ ^-J jJ : Jl J 

(^0.1937^^ 35jvj c(c»jl j j~“) ^*^—>3^ tLjg*; U ulS” j 3S” ^ j*» jil j 
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2 1 00 j* La I 


i7t J (^1*1 I 


J LS ^t-o-ww^ jJio 4 __j>-j LS ^ c (^yl j-« L j*) \ J j — fi-5 
c 4.^53 L^J^c>cJ 3 cL>l*Jl CRISIS l3 y» .<^S ^A\ 4_*33>- ^Lp 
J±« j . LJLJL?- 1-Uj jw 2 j jl c^ol ji ^1 4^wLjl cPinocchio y£ yy J— ^ 
^3 j-^j cjL^V'j ^L jJl J,J o Jj>di lJ y* c Pocahontas ^Lj y± LT y 
. o Lip lL> .1^1 ^ oS j <L53 s-L-^VS l)S yzJLoj c_3 y* . L*^ 

d^L-^-l Cx* ^*-^S y A w\jwL^- ^J-p **> oL^LL-l t, **^ j \£ L,^ 

(1 >jL jLj JjL« |*jL y>[^y ^ J Li JJL^ C Aj>~ A-wLo^P ^ 4 <>33>clil 

t.\>- j^jJl j j_jj^li j j5o ^3 .Peter Pan 

I jj jSo ^i ^j 3JI (jLi-l ^j^jO Jiu cc-^L^iJl ^>«J 0l4VI L^.JJ 

L*>L^2-I L>sJLC l3 j-^*> j*_>6^2lil £__al l)I . 3 ^jP I j^-Lo l)I 0 Ijl 

4_^s_L» 4j ^p ^ aJLjL| olj— s-ILi^I LiSv-c c*dLjwLl^> J 1a LiL 1 JL^- 

C->l jLki ^yikj (. JJJl J-LP j£)) .^j jy.1 2ij ^ y J\j 

oa-Ju5Cj oL-^LLl 0 JlS" lij . (^.il ^ p (J,| >t-sl2ill 1 L*ilj 

o^lpl ^1 p l 3 ^*^3 cLoL~^>-l ^ ^ ^>cij ^i!I oL*3-l ^p 

^1p ^i>- cL ^ ,lg,^ g-l^gpyi cL^L-wc^l 4 

Beauty and (y ^>- *^3 ^ cJ L?- jJl ^ 

.the Beast 

I 3a iS^y 01 ^ ^p I y yA J^ai^iL ^jviuili ^^axj jl Jj 


5 ji^>- J.1 4jaJl j c-j^gj ^ y.j tj. M. Barrie c^jLj 1 _ r ^>- U ^5ol aJU- :PeterPanOl_; jl~> (1) 

. j£j L*aip *uLp ^u^a*** L«j a 14 Llw~« oOa^ti; olaJlj V ajV _/ j ^ j 
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<==mNI 


j (^wUl J^»e_w wJl ^ ^ 1,1 ^ ^ JJ-U 0^ ^xJl 

JS* ^^-wbO <LJ p U»-l jjl ^JliAi ol Oj^-Aixj ^LJl ^ LpI olS^ 

■r^y- o* 
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2 1 00 j* Lc, iti >T I jJSlfcuj (» 1 jJ I 


(2070 jlj 2030) JjAll 


J9J9 ^9jLo SuIaj 

^il P o .-L& o.-L® (_] ^ !(_]$•! ij! 1 lJ_p 

oL-^lA-l l)I ^ <>l£ j>~\ L®Lp j j^» o jilS J I? 

i_Jlv 2 U-® (J jJj>*j j . (_£juJLJ| £c_<JJ 4-jLc*J-I OjJ aJl c_3 j ^ 

George Oj-^ojLa ^ L>~li*j .Ajwi> ll J-^Lp c jj — aJl 

-Xj V jj^ 0 jilS .(J'jj J! j j- 4 ^! J^O '(» j-j oli Harrison 

oAp ^Jl c— 4 j^>L>JJ 4 jul jJl 4_s42-^jJl dlL <JjJj 4_*_* j £JUj (jl 4 ! 

.(j Ji aIJ? 3 1^.3 V I j^Jjl 

J^s*“ 4j L *jj iJl 4 jlJLA-Ij c 4 j Lo~L-*-® I j-®! Iw\ & (_£ Ji \ \ jy& (.^ j_Jlj 

j oji oli c-4 ^-^LLl C->1 ^tUL® ( 1 ) l)I cUjJ j^® jjw® LJ ( „ s-wvi$vw® 

c-4 c^L>tiJ-® ^Lp ^Lp ^LojVI fjs ^jj-L>-l 

.JjjL^j! jj _Ig 0 j Ji ^lx^> Lj ^JLj £_-L> L^j jJjs jb Llo-LJ c OwL_j Jj>- 

c— j j-^>LLl oL>tiL® ® jL*^j — j j 4 L jlli jL^Jl lil a j| p 

L-^oail ^_ji ISo liLJU (jjLJl J -J4 0 jJ 9 ^j-v-aj ( -j jjLJb 4 ! 

?o_Xjwi>- oL*iL>- 

ljj& jli cL^-p j4j ^Lp ol^ciii! ^...iA ^ jj olSIS 1 l 

j-C jj ^<3 .^1 s^.^Vl yLi ^Lp A-j IjIjI c_^L>tj d)l £j— 

al® jj ^Lv 23*V! j j/u jA_ll jJLL_oj ca^Ls^JI oVL>dl 

.c-jl ^l 2 -A>*>U 
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OMWlI 


^-Lp ^ 0 J. l Jyvil La-Up CO- La^» C^l j L-*> -Ll* 

OAL> J-aI i Jl>- ( j- < * (^<-oLaiJI ^ jJl 015* c j js » 0 jjLaJ ^ojJ-I jl .-^JVI (J,J 

C—^l jj«J L 4 Ljl oLjc* 1 4 ^Jjli c L- o-PIj-4 ^ * I yQS>^» * £jl 4 pllygJl 

v Ji ^c.w?j -L>-l (_£-LSl ^pl J^» CcP-SlS* jJj>cj (_£ -LSI ^_>- ^-Jl 

Jj>- ^1_P U * C->l j-4 oJ_P j j-4 Oj->Lj 4jL^Jj j JLlSl jJ>- -LaJ . ji 

-bu ji ^50 . j-«V^ IO_A 0 jiXvAJ jl 4i?Lvj l5^ 

,oJ>j I -La 

4j JjLp ^w-$" j CV 4 ^ jwj jJl ^^—Jjv^l^cll J 2-1 C— Lif c^A «Lp -i Lo3 

015" t JJL^ ^ l _ r -~ i j ^ ^ _/** Microsoft c~s 

^jj jJilU tCJ j-«Jj5sjLo jLS” (j-* L - - <0*^j ^jvsLJ-l (jjj ^ — « 

^ Jjb-I LI Ljlj j . VI j c^L_-*)LLl J-JLi--wa ^j_P *J jiL» l* ^U^» 

0 j^Ll<>J»I oL-dJl (JwiOjl^J. 1 oJ L j! o j^rj c£jl ol ^u^-«l cJjL^JI J JlJ-I 

LloISO ^c.L?.^I (3 ji 4 _*j La] I LJL^L>- Jjcjio ^al o ^ jj-LSI 4_— >L<>^>- 

4_pLLv 2-SI ^I-P cJ-A^ C J y* 0 jjIS ^jP ^£23 CO^S" . U j yS>yJ>- 

tl)LS" oLSi ^y* -o-lj oJLp J-*3 . jL-^J*VI l-L^J -bci— o ol 

.^-Ul oL>r £ ol Lc.jj ^LJl oJ >w2Jb J jISI l)I 

. c_^l_>6j^flj ^^Ljl (^ y+» -XaL>)! ^1 o ^ll o-La 

C^Li^Jj y ^1 mSsj 3-L^j c4_jjji 4 A-o-Al ji J o jli jl Oil 

I -La c 4 J JjJLlI La j 1 J j-\j>tl]l 4 j>- j ^JLp . Ol jVj*-^ II 

aJLj^I oV j! — cJl oJ-L ^p oLUr^fl j . $-L j t 0Jl 0 a >1 ji ^Lp ~$y-i 

.4-JLo— ^> 1 jU oLwJl j-«VI ajL^J ^ j-^j l_3 j—*j 
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2 1 00 j* La <Lji tT I 


(J? iaj I 


oj ^ aLJ| 0^ iJjJU 0^ g-ll I-L& j2j ^ ^ 

as oQ-Lc ci^L^L^-l 0^ c L^J^I .4_j1j^3 i£s\~» oO_p ^Lp y <oJ ~*LU 

j Cs- ^-s^Jl ASy» J-&LJ 4 PywJ jwj 4 _uL j^xJl oljLi^l l)*V 4 .^1 y>- 

jj Jj 01 $- j-s^Jl ^L*-jJ oOj>J ^J l 4 Jlill ^*3 • 0 ^ asj^ ^ IpI 

lOaJ j . J s^2j j! cJ jj* J j :>- 

1^,.I?.JLv5" ^SoTj) L^jIjOj L£j& VU-^J 4_L^l. cs-L>0VI ^ 4 J j-^-^-q 
I wL^-l ^4 JL^*\xJ| ^1 C-l^L^Ol L^ y C •— ^ l? * * ^ ^ y^S- , p . 0.P 

J^LJjVI 4 JUt oL £^LoJj>-lj . (4 s-L j-g-^-SL 

(. jl.ygj’V 1 i^jL 1sj>cj ASy^j 4-jL) d«JjLjJ Li 4_Ll_^Jl l. . ^ISyj 

. 0 jJl!l J*}L>- 4_Jb 

LgxQg J ol« j-Ui.1 jlOJLl 0 j>- Jj>-jj V £>! jJl ^ 4jI J_£-JIjj 

£y* J L^bJuS 0 c 4 *j jQgJl ol>- jili . jj J ^l*Jj ci j 9 

J-oj>o L£ j^iSsj ol« J <*_>- L^jSot c 4_j yd\ obr jll C-J j OjS 

l*j JtJj 4 L jO? 4jtls3 wLio l)I ^ j—>r cjlill ^ Lp) .O j..^g.Jl 

^wLp .Jj (,yj \& ^IsJl 1 4 j AS ' oolj LoJS^ .4 Sj\**j L^3 ^1? wL^-l 

ol« jlxil op cLla Or^j • oljLi^l 

I t L^jj jj h 4 Pj^J CJ^I J L 0 J 5 " ^I^JJ La 4j>- J^» ^ 1 JwJlo- 0J-^4T Jl 

Oj>-I j C^O 4 _jLJ| ^ 1 o 4 jLS 10 (JOjUT. 4 2 ^ y* $. jQgJl .(1 £0.2 jJ 

oJj>-1j 21. jJLjc ^ ol 4 J Owbu L>o .(I j-<Lv^ 14 l fejl j^cjj 

^3LJVI JjLS" 01 Jo — ft -(j — ,<u & L«ij 1 L.I (^1) Bit co — j ^ — ^>o 

. 0j>-I ^J l ^ oL jlxil ^*^4 c-o 10 Or 4 ^ j^-i 4j5Cc 4jjv^0I 
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OMWlI 


0 Ajjv^J AjLJ ^ OljUo^fl JjwlxJl wLioeJ ^ JjJl I J-A O^U j ^J^SnJT J 

Jjj ^ obx-fl I J Aj . JjIS* ^ Aa y>- J^du c_3LJV^ dJ b J- 5 ^ j% > 

Jd LuSvj: co%.lSol :>j_p ibbj pJ b» Jjbf J^-ta ol j— laJI ^Jp <bb_>j 

. Lj jd ,2 jJj>- *>b ob jixil 

jJx ^(7 ) AdoP 0>1 *-^bb-l Oj jj ,3 j_fij b« Ot C L^-x>^aI j t l_$l)bj 

^bd« ^1 cA jljj ^jP ®jbp J ^djjljbJli .<olj j yi\ J^}\ 

oli c *}bd aS'L-oJI (Jb^jr.Ajj o ^JldSl d-Jj ji lit .s-b 01 ij^> ^ 

A d ^IsJb j .s-lil Ob j>: ^ ^b<w2j Ado I ^z^2j j jdojjljbll 

A t dT Ob j>? ^ ^j_-«^>c_<>JJ aI^-w^o ajlL ^5s_c ^Jl L-^jli 

Ob ^ | t _^ > dJb A-j « Jdd Obj'-J j jOjjlj^Jl ^c-ow^o cO ll 

. b^J jdi (^-b2J pJ c jdSy Jt-Iapl 
jlj^l LgPc^l co j-^*>bLl Ailij oj ^xJl o 0 _a c__^JLaJ| jS - " jA ^JLj 

^ (j AdS j Adi? (3 ji olj jLd JjI jl]| old 

Ailij l5l LA dbob*- <J j-o->cil ^ vobb( jL^>- . jjj..-a,!i 

^J,l AJbdJl AxJb Ol j j-Ojil j\Jl di-b . ^^til Cd V| b^jlj jdojjl jj A j j j 

.(<objO» ) odw<w2J ^J-oP Ad ji? ^«j2Jj d^*-w2 ^Jdp Aiwdsj V d>- 
J-OLLd ^J~oP JJj yb ^jP Vjl AboJ-b ^c__LL) (objdo ) obo-^ 


^3 


.Oj C^bJl J5dui! dbJl i^ jidb-l ^d>6j (^ yb» ^ — ^j) Stencil 
c3jb>cj V ^^^bUli — I 2 JI Ai ji c^j—iLdJl (j ji JoloVI d jJ 

^3j ^ . ^Ju-wLLdj*^f I jJiii ^ji^b^'^fl Alp j-t-p ^U-aJl 

. ) ^ < Jp L-^-^Oj w\3 (^Jl^\-v>o| ^J-^ AJj2^4 A^*X«wwJ *-X^- 
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2 1 00 j* L a in >T I 


(J? iaj I 


OalaJl 0? jisii- 1 ^ Ip (^ys^j ^ ^ J-o_P |t-^l cl— £jli 4 0 ^laJlj j 

4JLS ^Ji (j J-9 j%-^» l0_& . d->lj J jI i yS^\ 4jL>-|jjdl 

Jju U |^>J c. . '-'? 1 1 0— 1 d ^ ^ \-0— *0 1 *•—••’* IaO^ 0 dp L ^ ^ ■ .0 1 

ol^tlaJl (JSjO_j>d3 c J— dd^Vl Ip- 43-b 4 *>c— » jLj (j j 5 OxJol 4 y 

. 0 Jl 4 JL 3 ^Jl 4j>cjj\tJl o*0C$d3 4 j o^ ^>- jil 
£-dAJ j ^IjjJI ^ j J :>- d— >C j ^3 4j>o jcJl j o-P yj 1 fcJju 

4j>cjjdJl d- j IS"" lij . ol j jiJl y-S^\, dJ->lOdil J axil * wo-v^iJl 


r"^ 


Oli c4_LviJ jil 4do j 4 _Lv^J jil oUJJ' ^j- 4 * -0>‘-l*Jl 4j ^S'L* 4JLS 
Oli ^jI J^i I J £jj c4Jjl_CU JlXjO j JUpL 4^cJjdJl (jjO_J>cJ 


-r^J 


-LJL*j 


d^lSlS ojdS ^ Jjjj j j>» 0 jJli d— 1*>- ^xll cdL— *>V1 ^t 4 j 

^>- ^il LgJ jl? d-— 2*cJ 0*0 ^ jJ is— 4>j^s— **AdJl (j OxJ&Sfl 01 

^lp 4 3dJl 4 xJ\j <d>l j j T^JjI jJ _0>- Lu^JT 1 £ c j£S”*lj ^ S”t 

j0 » jjU 10 (J,j 4_p^_— OdJl 4*Jo*)U ^>- jJj J jUl 01-S"* llj . 0 Jl 

j y 01 lOjfc Op c(j^ll y* 0 j-jUI) 

.o ji l) y^kj ^1 4>^ o j-^>“ 

c_3 J-^I cL» 4.L>.aj JjJt3 . JjSH (J,J j— o-l—o 01 4-J-oJt!l odA 01 y P 


od^J 


jjl jj j_jL>- 4_j Lj^aII 


-LJ! 


Or- 4 


^dL—Ol 


u-^ £-!+** 


oi jjw\ Os 0| Jj . d^l jOJl ^ Ip Jdju ^xJl 4 0 7 .LJl 

4jL^jJ1 ^ J-^ 0®^OLP 1 ^«V1 4jL^- 5 ^ J 0 yli jl^-d^> jAlIb 

.OwX^*-l ^Jl OjOJl ^>C_?»CJ L^d« w\^*-l d^l j yL» y I y 
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<==mNI 



.(^oVi jji> ^ yji J ^*»P li -^. «Aj cAAS Jl\ ^_s<2J . J y» o yV& AjV_^l 

(.'^ y^» ^ j ^P A^p>x^JuA\ 6 y \aA— j yb (.'^ y^A j ^3 y C^a J* j ^ ^ Jo ^ 

£^2Z3> (.6 j y*A\ 0->0j AjO i jp\_<i^>- S i\ ^ yu .0 oViA? ^P 0 j y^5 6 yo 

^.ygj V-ftAip aA^AN aAA \ Aj«- Av^jti o\ j^p . cA j y.^ y \ j*i\ l ^y cA^a 

^.\j VA y- o ^A-A\ ^ A ^ j A\ 
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2 1 00 j* L a 4-j^ in >T I 


i7t J I 


^jp Lw>o j Jj j j-a Ojjli l 3 co >\xj jl 2020 ^ 1 p (J,! j — >- 

^Jp JLx J La ^l^>- ^1 s-ig^j o (^^1 j j 

O jSsJL^Jl jygp J ygJ <^3 j_y»> C^L ^jyl jA \ oA& J . 4_ljJj 4 -J_£j 

. l) jSs-JLw^J| J xj La 4_JL>- \ J y>-5 £~a c 4 l)Lgj ^1,1 J a^fl 4 jL^J ^ 

^-S\Jl 4j Jk2J j\z C-^>kJ ^X-vgJl CjT* < -“’ J ^y\ j^\ ^-^ 2 j l 3 j_yJ 

^y» CIjL J J *V1 ^LaJ (^5 ^P ^ Jj-LSl ^ Jj-u 2 _Sl 

jJU ct\» J-^L^ Jj>“l^ 4 oA? (3jl L) ^3 ^y»> C*^iLo3 . 2J*^ 

J c^-Lj-cAjI l) ^jL5 caIaajJI oAjfc> wLpj . Jl_p- 

Heisenberg (^jJjAa) aJ^-li .j j^SH -L-JlL* j*JxJl 4 j 

(^5 ^-a ^a JiT 4 5 wwJ 4_j| ^ Ip (^j-uLJl ^1_\ *jA 

^Jp ^X-l c4_£j_\_JJ Lyg 3l-Lq ^a Vl 1-^ ft J-Lj JtS J . (^1 4 P j 

*V 1 -^-gJ C-^I ^5 ^a AAA^c.^ c^j-LSl ^LvwJ»l 

c4i ^Jl ^Ajli 4 _a 2^ jl ^J_L» Jj>“!^ 4 9_\j 1.}J_^- L) (jl t^bl cf-i ^0*. 

C c^ 

•V 

La Jjp C J^w*AAl ll a wbj-C.£_>| ^Jl ^Jyg flll ^ j*a j[l l-J ^ ^jLiLj l3 j yJj 

(_3 j^m 3 C J yg-fl.ll 1 j_ft 4 *AJ J jL>- Lai . ^_j >- jJ j-L^O jjLJl J JL>dJ ^ j Ai 

oljwXi cl) ^S^JI o jaJ 4jlJj>- 1 j-Lyg jj $-Lj t uiJl $-L<Jp o! JAl> 

OL^LLl (jl !j . J-j3 ^j-a Uajl O^fwAxC. j-oJj l 3 j-yj C»A j-yjLLl 

(J ^J>cJLw^ OjwLflJl 4jJpLi2-a ^J-^J ^ ^alA-C. ^-ojJl ^j-v^l ^ J--^ 

. d^l ^J-yJ OwlP 1 ^jvLp 4 _jLoJ 


.3 JljJl 
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<==m14JI 


£ol9-IL ^* £^11 JaJA 

♦♦ H 

QA iaJu- Ja ■aj { J^jC^a I iJl ( j 4 tO ^.aJi i a ■ 4211 4 (J j [^o 

tLJIjLlaj j) 4jLv2*)U! LJLo-LP J'}U- ^j-4^ . £il jilj j ^-JLjl£~\ ^Sl jjl 

a-L* I( *il jjl jILp (j-JlP US’ jA UJs! _fi\ I jj^s Jb-I j jl ^ J_*LiJ lJ j—* 
University Keio a^Uo SU^VI Susumu Tachi L5 — i j j- 4 j-*L* Ujj 
jjjJ ^ jjT jliujl Uj*Aj 4-yC L?- oljllij LjU- jt-<w 2 J 4jl . 3j^P jl Ljl; 

.(J-Sj si jA J^-U i_s~ 1 '^- ;j *-] jVI 4Pjj-\i-4 jlS" j . xil jLiij 

A*jl ^Jl 4jjl4 « Ly£l*J O-l&U J ^ jl? ^ ^JoU j j jj O J j j oJ 

Jjt>- aU„.wJ| 4jU*JgJ (jj—J ( j-4 ^51 jJlj ^JLJLi-l £_$l J - ^ -^ 5 ’“ ^ 

UUt>* C-j-Aj jl cAjI-LJI ^ .(dJL> jllaJ (J*)i>- JiVI ^ 1 p) L« ^ w«j>- 

LpI^c^ 4_dtj jlv£> c^pI^^ d-o jS L«wLlp^ . ^ ^UoJJ Ly^L>- 

(_£ j5»-l Ij^lS" C^lij AjJjjI (_£ j Si ^ULl c_j 2 _Uc« Jp ljy«lS" C-4 UU> 

Jp 15 y>dj ol jL^*>j d^*}tal>- 0 j5o jlif c^jIjj (_£J_!l g_Juil 

IJl^J j cL*- 4 >J J-*2 Jl <j\jl_& 0 *JU CP i (<LfejO 1 kJjUJ . Jj_ J ^U)l 

. ^lp d-^IS" j_J US" l ^lp (_5*^ 0 J J — yg-5l d-U^J 

(j£ ^JLd C^-Sddl JS ^x>w^j>- Ow\ >- jJ c4_v^l_>- UwLP ^ C^3Jj>- I SI 3 

|jb jJi$ c < fi Util jJjU ^Oj| J jlS" lij . O*^ sli-l J ol jUvJl J J y£> 

Harry ( 1 ) y jj cSjL-^ c^>- Jj^ c j_Ul UU ^1 j jlS" j_J L^S - 


ajl5U^U‘J. K. Rowling ^-Jjj. ls /.A 5 5r : Harry Potter jJy(£j\-*i-L~L> (1) 

C4j Jl t i_„P. , - (.bji+fr AAjLdI APjL j tl ^ _^* A. AjL^Jtf T l Jj_4 i yjJ j - ^...^fljl 

(|*^-j\il) . i_.T^Jl A*»»» ^jA 4L*Jloj i_.^Jl aI— >L» J J . Oj j»*jJ Jj jJ ^^UaJl ^^JLp- tl ...a a 0 
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2 1 00 j* L a in >T I 


i7t J I 


. jlksVI c^wLj^j j^j Potter 

L»J-iP . A>pliL( oljl kJl ^ Ip ^siU j ^-w^j jj L&Jju 

l_ijfc .^jLj>o lj*_>- a > A-JL_aJ~l s-Lj^Vl 0w\jfc>Ud4 ^iibkl cl gJj Jj jl 

4^>L>- cpI jlki <3 jJ jl j-p VJ : >c_j V Ajj 31 c jlkj*bl ^jp LJLJL>- $-1 &>-l 

C^iU J j-*^3jjUJ j^*b £t-«lj -/*• clr 4 k^3 £-« Ajbd . (jy J j-P (j\j ^ J 

.augmented reality ( Jwail ^51 Jl) OL^I aJp Jkj ^JJl 

AiJjlkj lip ^j£pu ^0 J-^l 0*-v^d4 (J JU*eJ 

jou wtSj . j-voLi-l o3 jj>-L« j j-v^ 2 j ^51 Jl jllp ^ 4w ^i Aj>-j Jo-bt ^c, Ip" 

LP JL*Ij c A_^P Jl Ll1jL*jjj clbjL^j cLlLoP ^5"L»I J L)jwL>- |jjfc> 
Jp L^J^Uaj ^ aL ajj J 1^*3! jp JjI Jl! p Jib Lc.j j . 1 l>Ip~ 

J Jl j^p J*j4 J cap j^p s.Ld>VI J^r 01 cbj^ J J • c3 j — 

.jLxd ^k) 

^Jp l^^b 0 j^sj < cl^l-'k J ^jLv»j 1** pb tal ciklk ^- ip 

OV Ccik- 4i -ti JL»I L4 ^£>~j Jj cA^-j^ 360 AjjljJ cfJJ ^>- b 0w\_Al_dw4 

.dJjjL^ 1 J dk Jlk l)1j^->- ^4 Ajj J l dJjP^tP jl cikjlkj 

0*Vb“ J dol jJ-l plj-dP P A_!jj-^bl s-Lxxjdl jJl Ikk ^Jj c_3 j -^j 

Jjjlii AlUdl ol jJlkJl jJ jli Oj^j l3 cAj j^“1 3 

C|t-^jl ^Jlk tP 5lS" ^>~ cC-pk- 1 oJjI jw\_*Jl ol jJlk ^__ *Jj 

^Lp ^j^li 0 ^aJLwJl Oj— ^.vo . AiLLi jjlk 5 lb" ^J 1 o-b" 

aJI jA Jp oljy»Lb JojCP 31 Cd^ljfel^rVl J ^ JJ 

.aJLp*>U! ^JL-Jp Jp j j-s^I dp j aj>-j^ 360 ajj Ijj k*>o U 
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OMWlI 


l3 j^wv3 cA-JLs^jJI ^ jL>- ^Ls£ 23 Jjlj C^lS" 15! 

(J*}b>- ^j-4 4 j j ^J| .iJjjJjL* ^ «. w2-w^ 5| cl s^2jl 1 j ! jjfc J ^7 

. c ljj^ i L5J J Ajlix.l _L& ^\3 .4_LuL^wJl c^>-l j3-lj ^Ij^-i-l 

c^j^jV! c^- oL?“*^L^I <£ oULiJl J-«Lp ^ 151 

A-uLS" 43 jJl Aj ?7 j ^__1_P j%J-* j <— 5 j-*^9 cOUU-s^Jl J Cji *»! ji»lj ciJ*^ ^Vl 

4JI2- ^ b jJb y > 7 j «V! !3jfc 9j . Lj^ju 1 L_gJL*^jl 

C_JlL>“ Ai^J^>til jw> 1 jll (jy^i LaJ-^J c jb>cJ jl jl_P jL>c_ajl 5 J ^ J 

. L^-Lwv^ o^LpIj olj-^3-1 

l / 4 Lp ' j-^3 3 j - !xj c_5 cl ^ jJ j^>- C- d" 151 cJ-dlbj 

J3d *(j“3jVl C— biill jl s-lll ol — <d"l jj ^ jA c A j jbll — >- 

l)Ijl 1 ol y lUlj a^I^JI jLo^Vl aL.3 j-j a Liili. 1 a3I j3 jjiil j j ^. Jl 

dJuLoJ^P J>lwUl A-j^c^udJl (3 j5j 3 j-o3~l O £- I ^1 Jj>tl^lj L« 

Jj>-jj b»j £3 j-oJJ 31 _*jV! ^J*)b dUi cbfj A "cu^'i AJl 

dy^l (J,^-*il jUT jil (c_^ ^ j) c_3 caLs-IS ( j3j! j>p Lo-V.j . Ig*»Jl 

. di^^- ^ 

Jjt3 ^J P Idsjl Ij^li 0 ^SsJ i^3 cA-J y» yS' $.Ld>Vl J»*>- ^Lp Oj*^bpj 

c3' 

A3 ^P $-L>cJl ^ ji-^3l ^lp 1 j^3 l) c» 3 cbjLo-*-« C^S" lil 

. A^x>.^-Ij ^ yJU ^JJl ^U^oJJ ^Iaj^I ^ (c_ £ jj) ob>&3 1 %-j A Jb>- 

di-^l-^l jdiD c_3 c^jl o-*-ll diW^ l£^"P ^ C_»A Low-o. ^2l]3 

oL3-b 2lJUL| l3 yti\ J5" l3 j-^> .A3 ^3 J-5" $-U>cJl ^ Jj >cJu cJl J 


85 


2 1 00 j* La tT I 


(J? iaj 


^c_Jj bf cblj-^-^-l ^1 p ^ — ^31 oljjSojJlj c bk J_^b>c_oo j (Lgjljb col 

CibJ-jp! ji ^ >c-C..i| . ^L*J2-!l AjLj 1 o-wwv^f bJ-pl JjI bJ ! 

1 _\j& ^ . oljl j bl j^->- j o J j J_>- c_3 ^p ^j_L>- ^1 p I j^li j ^5 \j c — ^ j-^ 

^JLygJ J Aj ^>e_^Jl ijLs^XJ ^ j I 3 CO ^s-^l ol J-\i bJ-L^ C— i C^ >c *,3ll 

. Owb jj c^bJl 



(.Ajj\A^\ JW> j*J ^ (. 6 y>7 ^ ^P ASl w 2>'^S\ C3 jo^\ oV-^Ap ^3 yCj i*3 yjj 

W. l j*oc— j o3 y>j ^ . ^'3i' s i\ ^-o^r y A_iA_ib\ ^Jl3 j^ Si o\ jV-p ^ ^>7 Jo ^ 

j o j3»-*3 ^ o ^>V3i\ V^j . <\aaj 3 j\!j' s J\ 5-\_jp*-\ ft &^\p\ & ^ o ^>o\^-3\ 

^\j*\ Aj>-\ 3»\ 0 S 1V^1>- S 1\ 0\ t .AoA> 7 l j-a \ 6i\p\^ A^p\ J^^N ^_^Ap\ Aj\^ ^J> 

.V^ 0 ^As- N $ *3**-3l\ 
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<==m 1AJI 


SaLlmlII OJ^J II gil^l 

♦♦ * 

cLljj^JI 4-iLlLulII9 ^991111 II9 

l)I £-$ ^y* J. o-*Jl j OjL>d]l ^ oLaJglJl l) 1 9 ul)j y 1 <*S" 

.^->C */gll £-3 1 jJl >- (_£ jO L-i j-^ 1 o J- o-P . aJjL& 0 j_J Xj 

^JL C_3 j-^> l A.^..^3jjl LlIjL^JJ cLjLj 2*“ oli ^lp Oj*lApJ 

. I 0w\_a ^ 

^1,1 yu> yA JLaIjVI AJ^Lc i^Jjj>-llll J_>-l ^ jy-^i h>tjL^ ll)l C Jll« 

wLi jA dJJ ^JJL lJs j^j ^JSO LLv^ j 4_^v£?*^Jl aJL>>wLp aJ ^jJL Loj_j j >-l 

ca_cJ 3 ojb j ^ lil j . aJlp iJjj j- 4 s-L^l aJjj^xJI aJ ^>- 

L&w\^c_C. jLj"V 1^ ^j, 1 woJJ A_LoJ^_* $.ljj O^lpl A_j^j) ^lp 0 j^j l3 ^ »^*3 

V-^j caJU j ^Jl aj j 1jUL3 . L^ip a_j>o jU ol j! j j <. JL>o c^U! 

0 j*a 5 jAJ i 2 y» 0 J A^Jg.^- O^Lo-pl AJL£> ^Ip ^ ^.-L&LJwJ C)\ 

.oUa^’jdl j Jj-JbcJl <L»1 j cL^-la^j (J cJl J oLJ~l (J>| oL>&3 iS 

Beijing Institute of Technology L>- y> j-^edJ Jj^JI -LJLl 

s-Ljgjdl ^ <23 lAjb ^ 0 C->l j Igi-I J JlaJIj 

Garden of (^1— ill AJL-b*- jl) ( j_JIjJ-I AjL-b- *Ljj — pI 

^LjI ydl — a — J ligjjdl o! j_aJI l— j-o cPerfect Brightness 
Aj j AjLjJji-l 1860 P A-JliJl 0 


j u5” ojvjI o l ^^51 jis- il) a_jI-Ajj ji*s- ^ J ji}\ ^Jb o. ^i A. . j.--,^’ ^j_JI J>- (1) 

^ jL*J|j l)I jJj«U I j— «J liJJAj CjJLPj SJlill 0 k_-» ^ AjliajjJlj 4 ^.— i yijl o>l jill Jj jl_*-d! C- -jz 

(i«-^r j^O 
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2 1 00 j* L a 4-j^ in >T I 


i7t J I 


OwL^Li lij ui-^5 . AjjLxJl aiaL>- ^lU>- ^ y* 

L^jL^j J3y Ui-^UI J^lSOlj 4jL>Jji3 ^C, y l_3 y-*$ (,4 ^?\j>- oJj&Li-a 4 

. Lplp l-Xjfe ^4J C_3 J-^*> C^JULw^Jj . LgJlPjjJ 
^S\_J ) J ^L*Jj w\j ^lp y* \ a-Uj ^l! 2J j-^-3 ^ o-S" 

L» Jjjti . I^-u*j C J jU ^1-LiSfl ^Jj^r c£-Ul cNikolas Neecke 

LlU ^ ^jj 4 j2_^xJ ! l * -o U i ^ j^j y C 4J* > w\_iJ I l ^ ^ yjj $-1. . ^cjl ^yi*+S> 
L-j ^wL^cj^ .^j^a^Jl ^ ^ jS>\^u^a ci— *S" US" ( ,j^&\J*-\ (3 y—^ ^ j* 

jJ U5" cUi-> jUlJ 4_Cw\JLSI Jj&Uuil j uUIp t^/2 j*± i*-* 

oljliij (_£w\j ol uUIp ^Jlj . j (j>! cU-ol -Li c- '£ 

. oUl> j GPS 4_J j3lSo| ol-L *-C.aUL» 4_Usj 4jJJj y>r J 4 

. 4j2-s^^-^i (^U-^-Lp l-i_& U^-Ui* i ^ c!«-Lp^ 

j-g.I?.j t_3 oUI-L*Jl £y°->r l) 3 c <Ujl>- I jj3jl ^ o jU-<j ^ jJlj CL-^S" lil 

UlUa IU^jj cUwb j ^]| AjJJb 43-s^*i>Ul ui-S 

^^Ip ol3*>Ul J5" JjfcLiJ ^3 . Uju&Uuj LgJp o ^UJ^f 

4-^U— Jl Jj&LxJj J La C 1-^.La «. -J j3 *°. ^ JjJ jUIl 

. ^ jlsil C->13*>U 4 juj^ oU> jJ UsjI y e_3 . 4 jI33-I 

^ ^jli-( jl uli| ^ l_^-p 1 y!l jl c4^»ji ^Lp c»3^xj c_3 

^wo>- $-U»-v^l t i _5^' 4 j 30 ^ to ^ J . ^ jg-UgJb 4jtS y* 4 fcjj 

4^.3 .LoJJ 4l?jU>“ ^_^Lp l-3 coUI ^,3-Ij ol jUJI 

^1 y* *! oUl yJ~-\ jlj i UsjI wUbLiwjo U5" 4JU- ^jP jlij ^JLb j 

. jL>e-JjVlj ^j5»l -U-CJ 4L*l>tll oU-^^tll 
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OMWlI 


^ jUJl ^llll 4j 


C— ^ j-^> J 


O^^^-ll ^3l ^1*1^ ^ ^^-wwvJl ^X1 ^^L«^j<-\_£' (1)1 • 0^jl«w*^Jl i^. -^. j 3 1—3 ^1 

.^JJ (j^J Jj^ 4 jl 4-Li C^jj cLgJ 

^1 <^ cJ>r J f ^>cjJl jJ L-3 j-v>j C*^ J $-Lo-^wJl ^ J^_j Jj>tjdl J LPj 

^ ^>sjJl d)l ^fl c4j^do-wwJl 4^JiJl & j£* wLaLJLo t - . :^* Lo^S"” y 03-L^- 

tOl ^>til £3 1 j-4 LJajI (_£ y c_3 . 4 t uLJL>- (j o jil 0 j_& LaIj^Lo ^_jJl 

Lg_*3l j-«j 43 jJlJ.1 4^x1a!I -U&Lduil L&j^pj coJ ^*Jl $-1.3 j-^Jl <y > jJiiJlj 

.43 yS^ d -> \ j\^ [g- ^Jl^jj ^1 p I^^IS 0 j^>J l £ J 

jljJJl ojLjjj ^Lww^VI (J*!^*- 4 jj ^J l ^ Ip ciij jJ3 dJ-S-i ^1 

C-jS" lil 4 d ) j S\J (-3 j-vj 4 o->c^Jsl 4 _j j^Jl oj .4 *3^^! 

,jyS » Jl £ti ^ OwbwLi ol« jlxi 

^ j-5 (^1 1 — -pj- 4 jl cLJL^ j-' 4 jl c*^ — t£ C^S" lil cjl — til J-s^ (^5 — 

^ dJj3 Cj* :>c_A-l ^JjL^ 4 ) 03L» c_J3 j , . -g \p i y£> Ja &£■ (1)1 dJ J-Pj 

. cl^ 4 4«oLw*^ , ^Xl 4 j ^J l ^1 ^ ^ 1^ **»Jl ^ wo^’ L— % yj-> ^J-^A»i-wwJd 

C 4_JL-^j j^» 4j jJ Vj Olillaj Vj Cd^ * j2 -b (J>l 4^-l_>- ^ d) ^ 

Jju e—J3 j-^i^ ^j-P L^l l ? -^-^~' dp * ^ J -5 ^*- *-^ ^ jl 

.dJJi 

c_3 j-w«3 cOjw^L^ LJli? C ^ lil '•{£ j >-VI 4_lL«Vl d^: ! d/^J 

(^1 ^ d) oJbUI L^«J3 ^Jl oljw^L>tll (Jl j^S Ij^l^ 0 

j^2J d)l ^^SLoJ.1 — « CwUj j jd^J-l ^3— J d/^J 03I — -a 

^1 P (Jlj ^ (_£l dJ-^>«^ (1)1 J tdJ ^L 4 *! ^1 lvo*^| Oj j ^ 
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2 I 00 f* Lc. 4-J^ i~i~i >T I ^ jm4 i7t J (tUa! I 

cc — ^ j& Ow\_aLJu^« ^.Lp L,^>.jI l^li d) j^j <. 3 ,t^i__Jlj 

.did^Jp c^!l C JJ^3 ^*^lj 

Ji di_o jj>- jl dJbjlk; jli ccpj j^-\ ^wb»-| ^ ^JjLzo bJjj>- cdS" lil • 

C jJjJl ^S! J^*J cJ^jI ^ iLl ci! C^LalS" ol« jlxil OJ 5>-l dJJ ^JJL 

.£cJ| CibJ jL^Jj O^jI jJl ol o-Jjtdlj c J-L*Jl oljw) ol^-lj 

C cP j-»/? J5" 1 olS Jjj! 3j b-UP ujlji Jb Jj— 

£* j-« J J5>3 j3-l (J*^b>“ ^y> 4j J jJl ^Jp I J^li 0 ^ J 

L^ipLLi^I ^ ^S jil (j j__s jLt j ji ol jJll? i]Lj& ij c j-i *Jl 

.£.£! ^il JS" wbJ_^ 

^^Ip I j^IS 0 ^3 c4JLJb ^ jl j—t 4_J_«p ^ ^4 U-l ^>- cdfT lil • 
^ c(^J j-o^- j-uj oj^j>4 Joj j^\ Jj>-!Jj L» Ajjj 

^J,l *iL^y\j J->-b ^5 j?%sj oj^>-I j^p) i < ]*^h>- 

.3JLl*«Jl obi^bJ 4»»lgll cJ 

z[^.jj]\ yb { j-^> jjeJl i^i-lSoT. c j— j-UjsJI cpl_*Jl £j « 4^xJ xJj d- ^ lil • 

4i ^p J^“b ^_p jjj .4__L^?*>Ul di-^—Jp J*}1>- ^ 

i^tiJliwLv^l ^__«w<>j>- oJj&Ljd* v^iiplJgi^lj o j_$w^ ‘bb c4 Jb>- 

j j^>“w\JJ JjCd-O dJl J 4 O ^P ^ o ^2 Jj>tj c L3d» 1 

cidS" 4 bjT ^ j-Lj l3 j-wm .4_J_j>o 4 o ^p c^bJlS" ^—4 4 5" 

^oj>- j» yj 4jt_j>*VI C->1 ail?j c ^ ~j jp jS" ^ *j» y 

.cibliwU^I J y>- diJ ^ c-J IjJr! 
^Jl Jj>-V oL^-jLl« jl oLJLa?-| (_$! AxJUil, a^-U>- ^ li| • 
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«wwJI 


ijJjLj-jtXs* j jk- ijjj* j-g. I? j j jjsJI ^_J Ip jjJl jjLu c_3 j-vj oU ji.*il jl ® 

. 4-L^Ul 

jl Cwb jl kjls*- olpL*> jl ;4 j ji_>- j-A jJjl l-i_A ^L*>» J 

jJjLjd ^ 1 p j^t . jJJi Jju ^ jj ^ ^1 *-Jui 

-* 

caJLv^*^! jJ L^Jp j jL»- <j 4 *— ^ j -** 1 ^ -Jb 4 S" j^-woJ .1 4 aii>&ll 

^51 j^» j 4 >u2jL^J| olll^il ,$-Lio c^3 j (j^l ^ L^Jlp J jjjx_c cl^>o 
^S\j:j . 4 JL ^kil oj^j I^Jp J ^d_\Jl ^cJ| ji.1 d-Jjo^l 

0 . 2 jj>- ^ il C-> VVIj oj-£->"Vl ^j- 4 * Jj>cj jl jJJJu |t->c jgll ^Sl j-U 

.dUjj:. 

^Aj jgll £— ! &l jJl .2 j Jj>o $.1 AJjVl ^lp (J o-*-> c£ j^“l 4-llp .iM LA 

jJlJL-U wL^i £—>liJl toil J-o«^ <j-« Pattie Maes (<j— ~ jL ^U) 
oLwip j j . MIT Media Laboratory L^r j3 j-^U 


( jj> jXJ) ^ilsdl ojjb C^li C4 v^L>- A_o^ws_^- oljlkj j! oljlkj jl 4 

jJl cl-£pJJ^L*J . UlLj ^ 02 4 j. 2L*J| $-Lji>Vl ^Jp c-J j-^>l>- 4_Jol_Jo 
4JLJL Ij^lS" j-ljjl ^<w2Jj C (4 *>oLojl 4_^>l_L!) 4_Jp CL- fllkl 

Ojj-v^ L^^lc c^JlwLilff c jJ-^LP (J^>- (jj^^>- J ^.) j-^ jL^T J 

Jaijalb j . o*A ygill jl kiLLlS" cjX«L«l (^1 ^]p <— i -> j-^*>l>- 4_Jol_jo 

4j>- jJ ^Ip o lS" jJ ur L»Lc cLJl j L».Jljj 4 j'jjt 

(_^1 j-^ ^^4*. C-4 ^-^LLl 4_Jjl_Jj 0 J d-J 1^" ^ ^ LiL 

^1 s-LJ^V! Jj jJuplkl^lj jl 5 c jL»L»l jl 

. ^-voL>- 


2 1 00 j* L a in >T I 


i7t J (^1*1 I 


U^U- plastic thimbles y cdiJ-iS' 

AjoLi ^Lp oLo-JbcJl j.^Li-1 J-ijj c^fJjuLs^l iJj ^ LoJLjj ,t^l*jLsglj 

c^liiil ^ Lp vlJjuLs^l . jlwL^-l ^ Lp jil <_g j **U-1 

V^-i vibuLsgl j»lwl>c_l^l (.fJjSs-Cj . j-^U~l 4 _JoLJo ^ jl_P j j^g |*—v*jj 

j* j!x^ l^jj . jc*> ^i*^ ^3 ojL&Jl —a 

. j j-v^ JgULJlj (JllJ^Cjp Ij^alS" I? >.tjj 

j-^L>- ^jJL ^ j— * s*> c c3 j-^cdJ L» Jj_p 3l Lu2j ! olbc® 1 j &j 

cL^jLj 4_L»15" os-I ^ 1 1 ^ &L> JjJ^-j 

dojis' lij .^j ^.wJsl ^.Ijlj l aj jl ol j*-^Jl 1 &1 ji^-j 

oL>tIlll ^__w<>j>- ijL^ c ^ j_I S" jlJl A_a1SCj j—x^> Jj! c->l $IS Jl A alSJ 

l^j ^glii-! ^ S^wUl (^jlgtil! L^j! j-lp L^_a1p l) j) i j j-^> a__i^L^cjJ| 

. aJ J-o-pj aJp l) j^*-^! <tX^s„ 
CA-JL«-wJl AjcJjVLj Aj J Jl -t ^ -^Ll £3 1 jU AJL^-o-il oLfl-JgJ! 

l)L« jJ j-^> aJL^t- 0 2 > J >- jil A^JL^Jl A_xJj*VL> A_ Jj Jl lalC A^io j *1 J kj 

(o4-\j J,! 0ji_*-*il A»J_w*_vJl A^_Jj*^fl) ^o-*-*a A-J-o^P 1.^-3 ^w\^»tLvwO ^Jl COj j-sg-il 

a-^L^>- a_L^?*>UI J di^jL^ cJliT lili .backscatter X — rays 

.J^jI (_£ j_J o! ^j^oJ.1 l)^5\j L-i ^*^3 CA A 

C^Lwwj^Vl (J*}^“ A jj 0 c_3 J-OJ cdU J->“ L® ^Jlisj Lo-^ 3 
o jA J j*V I L» Jj_p . Oj j-yg.il ^jg-vg-aJl ^ Lo_Li® 1 ®Lc 

A^U^ ^Jl ^jvj|) jj^O jl J OlS" COj J-sg.il (l)L« J-^) ^ ■ g-ygj 

I j-^jj ccgULxJl IjJjjl (Jl aig'Vl .(o j1?LaJI c a iikdl 
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«HWll 


Ojj— J I Cg-I j-fSl J* Ijjiij C^UiVl « 

. <L*SI J 4_JboJ>-l 1 ^?j1 jLs^ cfJJi 

4j*Jo! j % JL3 ^-s^ 5 y cii 51 <LoL*Jl ^ c^*>L5CjlJJ j ?*“! 

cA-j-ww^bl 4__^*5 j^LJ g- ^ ^ c & j »-Ul g ^^ * <-b I (_jlL>- **.S'*| 

. 0*}LS\_Juil oJj ^ll Ojoull . j%JLaJI ^y2-o^- 

43 ^P ^oJtJ jl 4 ^Ss_C 4 _J_w*jo 4 xJol j jJ C Vjl 

^ cJlLLI ^ yrj cjlj-l-Jr-l 4 j*j^VI -\J jj . 1 $JLs1j 

(J*>b>- C-> j-4 ^xJl (.J^^i ^ *-^*V 4 _^>L-wO- i^tjjjUijj .4-s^>ti 3 j_J (^AJl 

0^ Owb 0 4 _J^*j 4^Jol 4.1g.^l^j -LaL^o ^ xil j ^.ygJl l)I 

<Jj ij^) • ^^2-s^iJl La I y j j-s^Jl j^r ^ 0 j— ! X j 

C 4_w»^o»\J ! 4^_»>>^f! Owl— ^ ^ jii^ * fl >o g- ^-o— LI ^* j ^ 1? *lb Amjj L^s^L- 1 o3 1 

.(4-p^v^Jl La. ^ 1?L^- ^a J*}L3pAJ 


^ 3JLJLJ-! j c^» Jy iPj jl (Star Trek) p-Ls ^ 

^LolaJl oLolSsJl il)l « t(_£ ^g-VI l _^ < 4*Jl (jLji-l si 

1]Lla olS” <. lV ITaj . 0 kij U kjjJ^-^l cijJ c-JlS” <•' ■ ^ all ^ « 

ulSLJ «_ja (j JJl Universal translator (j, j_5(Jl ^ jS.\) j 

C(_£ j^-l ^S"l jS” ( j^o 4_olS OjLbzj^ (_5I Jl ( jjsjV I 

^ JLJlJLlI oklc>n jl SjUVI UJbLJ (jLiJl JU^MJ L-^-Uil ^>1 

<•■1 .‘-g all /^_4 ^^ya^LaJl w\j>-l ^ l_ JsbklJl 
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2 1 00 j* L a in >T I 


i7t J I 


c ^*3l jil jjp j- 4^1 J^ tlr 4 c->l3 -Lp ^Vl IwLa jl ^_p 

l-ijk ^JJC4 J . OVI J XjJlj OJ jS>- 3 — ( 3 ^^Jl i* >-j^il L>c_^wJ ^JljLA l )1 9 

o Jj>tJl Jo y j 1 ^>4 IjJL t_3 j.L>j L>oL^ lil cj J&mJJ ^ 4 jl 

4^>-Lv2— 4 j j ji 4 oj>- 4jLv^V-SI i^fJ-lv'jJ-P (JV^>- q 4 (_£ C-3 j^3 c 4 Lfc>l 

ijJjSCc J . 4««_L>-VI 5 VI C_^>-L o2o ^S\ Jt* oljLp 4 LJfc 

^1jC 4J .di-Jil Lgj (_£ j *J 4-J 4^oj>- J ^-w2J i^jj J-^U- J l)I I o2j\ 

JSJ (,\j j^>j Ijl y>- Ob^>cJ (jrooZs^Jj Jjc>- OlSO^I ^ O^o wli 4 jI cdlta 

Lo Jt^S l)15" j-! C 4 Jil ^ 4_o_>- Jl ^Ji^o I oJ_J cAIxL ^iSo I o-£J -4 

Olj wb V il cOLflj^fl 4^»U 4_<>_>- o . LJ ^S" Loj>^jL 4 ^JJbtf. 

(,Ao>-j\ jJl i^UJVl 4 4 *J JSO 4^>-^Ufl.s^ VI oljl oJl ^4 0*)i5\ JU-4 

aJUxJI 0 . 2 ^i-L) 1-£_3 sJ cOl*— OwLp Jo_^- jl 3 ^v-C ^_jJl 

. VI 4_SjJL L 4 jS>*3 s- Jl C.«*>o 

,4_*3 Ij 4 jlJL>- ^»V I I j-& J*_>- ^j - 4 S-Lo~l*Jl I gJ (j J 5 0 JS' 

0 L 41 L 4 ^ jIiS" Jl c3 J 2 aJDl Jj L^SC c 4 !l * ■ ^ 1 \ &Vj I 

Jp i- 3 ^*i)l oVI J,jl 31 j — -VI o c^jj^^uxJl j jj iJl 

0J^>-Vl &j-& 4-pl I?7*vl ij\S’ j .(3^ ^ 7*^oJJ 4 2 »-Il4 <Zo joo? *j ll 

ol3" llj . % 95 ^ 4-0^5* oJl 40 (J,l I 4 I 

c 4«<>J5^ c-3-ll Jl 500 iS °>^l-p 4 J ^w\j>tiwwo V ^3l (j^ jjjlii! jl ^3-1 

o j^Jl Jaj 4 -Lp ^l-^l J ^ oVVI i4J L ol 9 

3j- 4 ^ ^>-1 4^J Jl 4 JLoj>- j ^ — 1) Jiij JS" jli c4j jlS'L 4 0 L 0 J 5 " Jl ^—4^VI 
J^l^ J^liJVI ^-. ^ j iJSI-^-S! ?-j— i-l jt- 5 •‘t'* j— — L^ l ^ JV — >- 
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OMWlI 


lppoJ>-j C£c— pJlj 4>-j|jJl oljl pSl 4iLj?lj C(31 p 

1*-^! jlpil ^Ip jIIzjj .4_*JJ ojocy^Jl ( J IjJLjc« Lops 

p>>L^-l OkXpL^^c. 4^o^>- j^cjl c^O CAT 

j j-C« >c-J j15" 4_jl*L>- ^ a j—* (J J*V j— I Xlo 4 Aj 2]l Jfc>j 

L>^wwJ JxaJL iJLjla ^UixJl £p Carnegie Mellon 

^p»j CAjpL^r^fl cJ>i * pv^' 4*Ul 4 4_oJ>-jL 1| lpLx_C 0 jp-l « 4_J.Jp 

Jpj 4~o pfT IjLLlsI jjJLp J . 4_Jli»Vl J pLp*Vl <j,l 4__ Jjj^^l 
J^LaJVI o pJo jj Ajj ^Ls ^x}\ ^j/glfltll pi ji-L Ig-AlL J $4 p-jj 

j_b 51 C4 aJ j-v^ ol J-*-« 4 j 1 I jjfc ^plo-P 1. - Up) V j . 4 5 jL>lll 

J^LaJVl ji-U 4^j>- jo p p»L>- ^ j_aj ^ . CUo~v^ ^ j£l aJVIj iaii oLLiJl 

^w\_P wb J j V 4jp^Jl otoUdl ^ j . 1 j p- p jP jli£ Ip Jj- ■ Jgp 

lpp*J 4JO (J,l 1 jjLs^j c4_ojS" 200 <j,l 100 ^lp LpS oLjSsJl 

.% 80 

U^LL»o ^I aJI) :Tanja Schultz coli^Ul (j^\ J 

AxUb jlp£-l >sJ3 4 jjJL^ 7^1 4jtUlj oLoJSCJl Jj laj jj TC-l l^r.j i jl 

p p»L>ciJ ^*p-oJj l)j__$sj JS t LjLpil ^ J . ((_£ ^r*“l 4jtlj jl 4 Pv^jl 

4_J pSvJl pi Isi^l V 1 J £J J c4 *_* pJ^tl*) 0 1 <Li 0^1 j S 

^ jls^P O-bO jl ^oJ*l { ^jA L IJLll Cp ^J 4 c I jSl&j . 4_j J Jjj? 

.p-V 1 ^jP 4 jlLx^- 4*Jj LSCxj Lpl* jl jt-Pj cL*-« jl 

prl jJ-L c 4 jJJl p^l js>- 0jjJjJlj (_^jlpj wli cj pL^Il 

clpixj j 4jili2>til olilii]! 2 jv. 1 %-aI-aJI ^jjL^L 4 oj jp J3 pj c J 15" 
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2 I 00 f* Lc. 4-J^ i~i~i >T I ^ jin< i7t J (tUa! I 


.Ajljllbj Cbj-u^fl oL^wXPj ^ ^>- j 

aJ oli cL*Lc I j__jj_>- lilp Ll! ^jlaj |»bt ygll £__d 01 C t* ( t ^ l 5 

SI cJS^LiJ! j& J& Vj c?-Lo-s^Jl oj — c^w^-J Al$\Jiili 

cJ%}£ J Lglb Cj£” l 5*^ bl>l — 4 jlwLLs ^ Ij-b- 

. Ab J-ybJl t_ 3 LJV^ 


A^» j*^Ail 0L4 jJl ApU-v^ l)| . ^ A*A^-I A_>-l_>-^Jl jJjJLP lZ»A .^7 jdl 

^ 1 p $-jJ-^j ^JU >7 — oLbl . j^jp ^JLd ^1 oL L^j ^LJL!l C^^'~ 

c_^i 5 \j l 3 j-^> J j — <>~^~ lp j-^>U»“j c Jj jj j c^j-^U^j j%-L 3 a — j — *JL s 

£ ^ili . A* 3 lj 4 _A_JL>~ A_J_j>dJl ll j *Jl 0 jjfc> ^ 0 ! d I Jte+n d j—S^f! 

wbji.1 ^wo^dj 1 jwVi ^ J_jjjj aLJt-L $-1 ows-^Jl iJl a iSot 

(jj&J . A_lo-A-b >til ^Ljl ^ ^Ig'-ywO V tol *\i j}\ 4 wbjllj 

^J,l L5^ > ~ 0 ^ lJ 3 ^_>w2ll ^iL*Jl Jl>ol 0! ol 1*^4 


Sjl^MUI jLslj^{I 9 Hqui^q II jQinll 

cl) j-aJ| 0^21^4 (J jJU*sJ L^wUbiLio 1 C.J 0j jjgl* j^*“! A_Jj2j ,llLjfc> 

JjL- ££JjL l5^ lLJ J0S"j ^AblA-l .^LuVI ^j*!)L <aJLJ\ 

a_u*^ Lib IS" c^blll 0 jJLS I c^Li t w*-w^bJ--! 

,?.l (b j tlSjj oJ^b j c^jo jL« Jp o li A obt-b oljllb 

jjLxJlj 01 (J J AJ A_boij^ Aj ^Jb ^4 O^LaI^jI JlIC !_\ & l)LS^J 

AbLi CblS" J ^La-ujI? li^>b>-l Lo^JLj l)Ij ob>-l j A^jLaIsjo! ^1p L^J ^lo-Jl 
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i.tj\£- J (ju_> JJ-vS LS ^ 1 * J J-o^J O IjlkJl Jj_t 

£til ££-4-b l-4jjp 4 >*}bJl ^IjuVI <-^1-^0 jjjb LwL^cJ 1 »»L^S*“I ^lL£ I gjli 

djlS" US j) . 4 pJj>- 4jlic. j^o-*Jl ill jl S ^ > tlr^J • b*-* U J j 

x£- 1-LgJj .^j-o-sJl ill jS j*j>cj>- *>j cL^ 2XJ 1 -o^bsLXJ ^p illl-P 

O' ^ L?^ 5 ' : ^“JJ J olJ ljJ-l e/ 2 ". 

. (^j-ojJl ill j^l 

4P j.Lyg.,4 ^LsuVl <bj jb Ol jl I 2 J il*}b-*l j-&j CliAl-U ill L&J 


jUj ^Lo-Jl J (^ja—^JI (jU^fcJl ^Ip ^j/ 2 I j-^j J c L-.*. ■ . Ig -fl l ^a £^b>- j 
4_0*^\j J j-s^ 5 0wL&I_JU*4 $■ j oJJ /^SvJT c 4jL) ^bJl oJlfJ J . jl jLlJ^lwwwa 

jiff llj .^oJ>“Vlj (ijjVl jjb jUb biii ( j~J J c4_loJ^si.l L^Jl jib ^1 XJ VI 

. LlPj I jL^o jl c JjL^Vj ^IpV Jj jjj 4j li cC>l> ^ ^jP 0 jbp 5- j. ■ jail 


^-4 Jb-I j oL^-b J 2 a3 J 4_jJ^ ^jP 0 jLp 4 JsjLl^II 4 o-JUJl J 

^ jl^bil.wi jll^iJp jjjwb 0\S lil c IJLgj j . LgJjb>- ^j-4 jj jib $. j i2_!l 

job Jjl>- liJjlSOb 4jli ccplb-a.l^VJ ol4l bo.^J .,4 J cjJjjlisj 

^oJb jl c^buVl 4_o jb ^4 lj JS\ 4j>c_^J ill Jfcj .^buVl jb 

. 4JL/2 jUl jA^Ap (J jb>- ^4 jbill^- jbj j-s^ 5 

wLa3 4 _v^L>- C^l jl.bi jw\ >jV ^bl ^buVl 4^ jb objjjibJl I 4 1 

objjjjlbJl ^ J_j>u ^ C JW23 CU3j JV->“ xl . J-*Jilb < 31 J-VI c_ 
.4jJ_^- oLoJlP L^Jw 4 V-b d-^-Jl 4^-l_>- ^buVI ^ ^ jb 


Cjy j U~'^ > ^W^b^- 4 _aj ^. b>j jl all! I 4jjbi» ^_ 
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(J? iaj I 


.£]LlP jJ ^j-*J . P JOO O^bs-lj (.\jiJib \i>*^)\l2-\ ^jyjjjljj 

V 0X»lj 01 VI .^L*jVI 40>V-> oj j-s^ oQQgx3 Cjy j y^ 

0 01 (j-0" jj J^UL)) ^]Lla I *_0?j !w\_>ci>» O^Osj 01 -A j 

o^bLuO Jic j 4 VI l-L&j) . <uibiJl ^ Jjj ^ cOlj L^Jlp 4 *Slj iO up 

Ij j-s^ JjfcLto C 4jj_bbl sA JjVI JL^- • 0 ji^-*I> U^J v2j . 0 j— ^j^-4 

O’ LaO b I jjfc. ^Jj j . L&U^^xlJ j I kjl js > o ^>o j 4 j y>^j 4_£j J&.j j\ *Ij 

JO" jt-> c4_^i jJl JsJljdJl ^ J,! Swb-lj JS" c uy->j y^ 

4^Ap £^js> jJ |t-> .4 *S"_ j* 0j J-V^ ^w2J Or C0J J-V^ JO" £__/ 9 J^LlJlj L>. . Jjjo 

C4_*S" Jj Oj j-ygJl ci OwbJP 4*^>l j w\_ol_>-l ^ jJ 4JL_k ^Jp 4 j*-L^- 

4 J .ojJO-VI Oj ^oj . ^jJ^jjjj ^ b ^ (j ji aS Jj ^ j__v^ j^» s>-l JOJ 

wL>-l 4 jjj (.jJuOor c bl jjJl ^ Jj>“I 4,0 ciJ^ L» Jjp cu^>cj J0\ jj 

cilili C|%j (j^j -c£ j^l 4 j^I J ^ VJ j-Uj V j^-V I i^jjOJl ^0\J cis-JljdJl 
Ojj^Jl ^Ji ol>t3 J j^cIj Lo-^U« Ojj-v^ JO" j J ^L^ Jl ^ (^ 5 ^ *^jj J*^* 
cL jjjjill]l OJ . 1^ wb Jj>- 4 J,jVI Oj j-v^J-l ^ j *j cu£ j— >■ VI 

J jU j j-v^Jl cOi-J 4JjLiJl j j^Jl cjJJj J^- j-^> ^buVl 4 -jVj 

. (ol jlOijJl JLo-jclO 0 ji> 4 jI 0 joliU 
0 j-0 .^owwwv^c-Ll j j v^jl Ij jJ^j 4_o Vo]l -^1 *-jVI 01 ji p 

IlLjO VI 4 _jV-J Oj j-s^sJl 4 j>- J^4 ^4wLa-4 JjbLio C_3 J__-^1 c ol jliaj 4 jI Jwb>tl^l 

jjj» 0 ^ ^-4 4^-wwv^C-ll J jyg ll . 0j\-JjL-4 t^fX^L^I 4joli dJlO' jj US' C4 $Jj 

cOUlJVI oliLkj uLjjSfl JL^ j^Jaj L5 -^) CUO 2-4 ^ J—AP 
^ cStar Wars (%-Li .^^Jxll JL^-I ^V-OI ^ j^J ^(^^^jUil 
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^1p L^i^- LJ o b^-3 4 _SL^j J*}L>- 4 s < 2 .&] I 45\^>- ^ j^- 

.^LuVl ^^Ob Lo-ww^- L> ^p ^.oJii.1 gA.bfl.pl 

. 4j jflCs^Jl xJb ^1 <bo~wwv^C_ll J J-ygJl £_L^ 01 4j^Juil 

.^juLs^SJ ^1 4 fljoj Jj>“lj jJ J ^IxJj j 5>-b <Lo^wvJ>til J J...yfljl ■ JLyflJ 

Sj ji cl31 j-P jJ ji Sji J j g-^jJl ^J_P isJL^u 1 o-& Jj>0 

ci j3 ^l,ljJl jjJJl ^bcJi L»1 . 4 _s^L>- 4_joL>) ^J_P JflJL^J 4»L« OJ-ta Jju 

IjJLjc* LJL^-i J u 1 Ls-C jj^plx^xJl ( yu ^ jll ^j_^2j j . ojbob^ 4 joLzJl 

^1p oJ-Sb Jjo lfl.S.dL c^O^Vl s-^^odJ (o-Lo-^f) ^1 xjVI 4_j*^Lj o j j-v^ ^JLp 

Job*- j-C jjO J^UflL j cUJbu j . 4_^LtJl ^Lp L>- 
.4^15" 4_j*)\iJl bo bub obJO Jl ^Ly^Vl s-^O-Jl °j j-v^ ^ j>^> c4_JoLiJl 
g-^bsj 01 °j j-v^Jl 01 c^jVl jlilOl J& 0Ld5CO-4 i3Lj&j 

^Lv^Vl g-^jOl Ja^aJb ^ c4_JoLoJl ^b«l ,4_£>bi ^ Op 

oj j^aJli .g-^_ oJl ^wwJjJ i3j_> J c 01 ^Jfljiwwo V OJ-^J ..ol *jV1 4 

. VI 01 0X«b»l L&l y ^i!l .obuVl boOb 

^Lp .obuVI 4 ^Ob ° ol jl *-• JjfcLio c^iS" lil oJ j1 I3j& ^ oo» j 

0X«L«! ^Ol o j j^aJl ^3 ^>&ij cci" L o^jI oJ 5 Li i3jUb 

O^jb ^j^-vwojbl iflfl*- J-1P ^Jl>- Od-j i Oii JwLj . 4_JL_A^>- ClOlS" jJ Ui' 

0-b^b o ^5" l ^^ s l bias obv^ jJ wbu ^Lp ol jbll wL&bio co^^b-4 

. 4joLzJb ^3 co JflLflJV *^3^b ^ 01 lij 

wwv^cOl jbdUl ^ < - 0 1 4>^fl^fl3-l 4^u2_Jl 4A^N-wwb, 1 

4_bbfc> 4 t wo3" ^i_P *^bu VI 4_o0b 4_33^bl 0 J . Ob ^J-xll 


99 


2 1 00 La iti >t I 




Oj j-v^ J >-1.5 ol« jlxll c_JM jw?I £_Lj col * ^IxiJ 

o j c^IjuVI a^jLj j ^tJbu oL-^bMj oli 

A.L>^1^J C <— ^o-^wJ C Aj2_*3.5 J^Ij2j j l. . *J ^Jj 

^ C-Jli ci 5 ^>t-i> ^IsuVI cj^ * c 3 t^^ j j^y\ j 

L! o_Jj Axjjvj A^^-o J . o J 2-i jJi A-JUjI ^ Oj j-s^ 5 (jy*)b Og-Lo V A >-L>- 

aS" y>- aJL>- ^ A«o^^- 3 1 xjVI A_j*^ j j-v^ J-J Aj jllall ol * jlxil 1)1 

. A_*_J^> jj 0-5 j15^AJ AOj>dJl OjJ-aJ| jy^-l Jjb>0 

^ ^xJl ^4 aIS^juII ojjt ^jj wii c 0 ji!l lJuo« j jJU*cjj 

.Lw^l *^AJ bjfc> l^-vc jj (jlbi 


^LjoVI ^*}b jhallJl jJl^ 

^j^Jj4 aJ* jl A 5l j.L?^j! A A joLiJl ^J5\ jj cl) ( 0*^1 J >-l 

^ ^^2 J I -A_&bJ*j cA^/jbl^Jl ^ ^ Ip A^<>w»»v-^E_i, I ft ^ ^ , /? ll j b^wL^P^ . 1 . . .!>** 1 wLj 

.olwb»“Vl £- 2 ^ ^ JjoiJIj J-^ bo-S^ tLJ ^j-o ^LsuVl 
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eAlAJI 


(2100 - 2070 ) 


ojLoJI Qftnij Jnsll 

.Ljbfcib oj^L- 4 oL-^Li-l e_3 y» cOj— a!I ajL^J J jJL>o 

jJLS .LJLp j c_3 j-^j 4j^ca ^ j5\_aj c» 3 cjjj ^ ^ !l 

£jJ* yAS' ( 3 J >Ai lgj| yS* . AaIaO! oJ & ^>L»I JjUlJlj J 

cj jVI 'O^J^ (j- 4 0 j o-b& 0 j . l)Laj^I J — A- 01 (J,J JSLiJl 

c^liJlj .a] jj>- y» ^.LwsiVI ^ ^ 1 p Ij^li Oj^o 01 J»a*3I Ip 0 ! 

. L&J-AJj ^yS>- y2S>*-jL Jl oLi j 0 jjL>> OJ-Aj Ol 4— . A ^Lp Oi 

ax^«L>cj ^.LoJjJI L«wLi-p c 1 998 ^Lp a c->I jaIaJI ^j! c-^*-u^ 

University of Tubingen jj a^Ut j Emory University iSj 

y* £_Lj c£-^ I Ojv^Ua £sJj ^ ^ s^A-l U>-L>- j 1 c A JliVI 

(JLv^jI . a^pL»^ 4 0 l^wwv^l L»Lp J J 0 -*Jl 

. ^Jl £c^a ^a O^jl J— Si oljLi^fl J0 U*c1j ^1 9 C-J J^L>CJ < - Ia3 

4 J 0 U 0 ^1_P Oj AJJJ ^ Lp Ij^Li A^pLaUjl AJlSs— wjl y j\ s^? J 

Ij^lS jU^> cA^LAjVI A j j_J~l Ajw\JcJl ^IJj>cI^jIjj cl kJjuj . y> j_^lA-l 

0 ^o-b *j . y. ^_A*Jl £ j2>y-£.L-J 4 JoLio ^ 1 _P ^ Lp 

. y> OU-j^fl (Ov. _/&U* JLscajI oi>- cJjVI 

Ojl ji A*«al_>- ^ 1 & jJ 2J ^ 3 4_J_AlSl oj gJ IwLjlaj £c^mJlS| ^ kpl 1 al 

John ^ 0 j-^r c-^U^pV'j |iL_p wb Lp Brawn University 


2 1 00 j* La <Lji tT I 


i7t J I 


owIpLJ, BrainGate (^ll a 4 ^.) o ' jL- pr c£-Ul cDonoghue 

OJjs-l Jj* j C joJl c L?L>dJl ^lp 4 Jlooj oLLv^J y* I jjlp 4 

^Ip Nature aJ_ 4 t3*>L_p jlS* j Jj c4_^*)W 4^_b? ^il*Jl 1 J & 

.2006 

o j jj OA^- (c^>- (jJ jj) £^ll 2bl jj J*^»r a«oJj>- 01 ^ y j 
4_L»lxJl ^jp ‘-^IjLv^I 4j ^cJIaj JJl <y 

cOlSJ coLo? y* oLw>- ^Jp JjL& JjuaJL aJ 0^ -LaJ . A-ul>» ^1*1 1 oj jjJl 

4j>c_o ^LoJL&I Ajw\J OL^J .4_wLAl]l oj-£j s-LflJjV! (j$ JL 4 ^ AjwU 

y? jX,Al)L^y 4 — ^t-Jj l5 ^>cJU Ip I^AxiL® 01S" cj — fii? J-^J A — >V 

.0 jS Vj aJ J V (^^Ul j L-j J*t yfr* j%-J 

Jo»lS" JJLtu ^ a^L»jJ| AiS-wJl L>L>c_4? oLj? jA yj 

£-^> j wLaJ .A !? ,, t o ^ — p“l£ 0t j%-Pj Cj%-^jL^- 1 J-s^l jill ^Jp ^j— Jj^li 

AiSCwwJl j-4 ^lg-^>» (3 c ol jO>-J-L« 4 ^Jp L^-0? jp *Aj jj V c4 ^lij 

Jw^g y ^ yi .4 jf epLv^p'Vl ^ ^_Jlll 4j8.Ig.ll I ^ c4 *pL«jJl 

ijb L^jL^jjj ^til cj! jLtj £c_Jl*jj JL>o <y j-^Uo oAJi -Xxj AS IS Jl oA & 

. (J yo^- C-J yA l_2»- J,l 4 jL^-J| 

01S" 4_^Sl! cj-wjil ^5 y» o ^ — j . ^ 

j%Jju cUgjLlj AJjI^lII J& y £* j .4,3 OS jS>xlSj (^wUl ^5 jl.1 AjJJ 

4ot0?j ^jj» c CjIpL-*j oJ-P Jotj j Cja£>3-1^ ^ A-oL5" ^ , Qj ^ il 

ij^li 4I^_^Jl cJ^ Lt. JjwbJl J .4_JoLtJl oJj y Ois: « (^1 

IJLll 0r°^ . jJwLjOI cplsJl 4 _Jj3^^J Aj^ J 
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^ ^ ^ i I $-UI Ip jLJ.1 ^ ^ .A' ol S" ^J. 1 ^ a 

,l_-> j^uU-l J*A>- ^ l$-3 

J^i-I ^ obLv^l^j^ il)LjL*J OLjI J A A*Jjh ^ Ub c4jI jJl ^ 

ALS jj/ 3 j-« ,j-« (J>^-*i £— j! yllj c4^pL»^ i ~w^l Jj>-Ijj S” jJuil 

jp*Jl ^ ^^pLj J— Uk> LL^o OIS” XiSjj — w 5 ^Ur S- — t*2j) 

J-Aji! dl> ^ L5“^ “^J f JJ (_S J-“ ji 4_9 jis ^s>- 

cl-j j^U~l c jLaixJl ^ a^Lc jLv^ ^Jlj .a laJj 

Lj2jl l _j^ s j-<J-! ix£j . ^jySsJ^I .LjJl #aIj cjjJ-^aJI ‘-^AJl i_ *Jj 

i] ^ A (*— * ^ j_p i£ JA ^J . p jAs ^ (♦— £>Jl 

•jaV-ala 

4^omwJIj I jL>s_p| 4 j ^ *V C 0 j^-yg-flJl 0-\_Ll 0-L& (J*^ >- 

J y>- *^kj c^jjjv^L^ I j_Jl5" ol ji >( J «lSol JJLsJlj (jv l ^ a 

CUJjo^l 0 j^ci ^ ., 1 ) IjjU^? c<J,bjl ^ jJl Jj>-ta co j-3 Vj 

. ^iL*Jl $-U>ol ^^oj>- ^jUI oloUJJ Oj^^oj 
L incoln Center j— ! j&> jS" y> Ji JLxlA J^b- ^j-j oli o 
Stephen U) £— b” y> j— b~-“ [»^J' dJ— I LiJl ^Ilp ^ 

til £ ^Ip I JjtLo sljl d)t i_j jiaJl AU (jj-C bf OlS”j .Hawking 


jUsI ^ jj>-' 3_i jUc. CUoj ^ j>\ : Stephen Hawking (1) 

aLwt Ur C$ JJ)-o-wgi' >_.Ji ygxJl jj-. >— -y»A9 1 .OALpUti! i ~ . . i Ul CjUj| (J_jt^" UttS” <L«l*Jl 1 3j _^2j 

A Brief History of jy jU) j The Grand Design ( j£^\ j^wdi) -JUJy ^ .Cli 1 jl*l. 

(^jdl) .Time 


2 1 00 j* L a in >T I 


(J? iaj I 


•llU&j cA»^U?^j 4 j>- jJl cS^k^sS' (S^ Uh j£- ^ y P I j^-Ip 

. $-L>cj! ^ (J ^>tlJ 4 J Lxi-bj ^IpV J jjUxil 4 _U ^^SCwwJT. ol s ^ 5 

aU^-wj Ijl^ ^S\J ^ ivgll wX^.i -1 j oLpLJ ^1 ^>&jj 

^1 ji ^^jij OV. J ^5^. cJ^-L^o j . O j-n^U Jjlii- jlpr J*>U“ ^ ^j— j j>- MJ 


UJju j . (d~w>- jj) 4 tl l£j ^4 wLuilwwo ^ aJ A^jJb oli -XS C^3 ^Jl Cj^- 

J»*J l)SJ . cU^jI j j-sIsJ-l (j- 4 l)IS" (^USl c^jj Oj^r ^ 

• (^xfT j-& jU^~ JU23! 0 C*?r <ji .jJ 

Duke University iJj-p ^U- ^LoAp ^ c5 >>-' 4pj-<>-4 cu_aJb- j 


Miguel A. <j^U . Jl .<U *^j j-SLSl £-* 4 _^jLJu>» ^JU 

Aili ^Jl . o^j— 2)1 *X >4 J^ta 4 _JISj a_jpj^-j L. Nicolelis 

jt_^j2j V j kj cApIjS 5 j aJl c^_^ 4 *VI lS^ . ^ .4 ^JjA J 

0 jjb OjU^ C< -j j JjJl ^ 2 _*j £_ 4 ^ 5 ^) . ^uSCjl^LlI ^ 1 J JJl J-Juto 4 ajL 5 " 

c^lS* ^>- ^ ^ ^J S' oj^li cL^jL&S! 0 ji ^Jj__aJI 

. jj -4 1 J*liJl l_j£> yX c Jlill Jj, ^A_^JlSUl 

^IjjJl cUlS" jJ US' Oj^ ^jSVI U) L> aAj j£- 0 jb-a}\j \ ^jSCcj 

*(j— Jj ^ . A ; ^ ; U;kl l. ..gpl jS a ^SCjl^Al 


lI^LJ j \ jisl LgJ b j^Jl 0 Ua o aj aJI a^>- jj 


.(^ U^L^r! ^ JVI jLJ>fb 

o-VVI ^ j-* ^jj oli jSvoJj e_3 j-^*> L^Jl 1 s^2j I oUc4 ! J a>j 

Lc,j ^|i 1 **^Ij I 1 ^* j ^wLJI 1 ^ I »x. . ^c—w*>> 1 j 

t A^SCjl^LlI oU-j^wJl j & jSyLj IjvoU* Uaj j Jaj j 
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. wlaJjv- ^ I j_£aj (. ^ ( J-J“I Cj^~ J 

ojJJLSI J^a ^ls> ^ji- Li Ip Ji Jj 4*LL]| a jj& OL LJJLS” 


.^JjajJl 


Jl£i&lo*l>£ 

( J_g3 C'uSijlSs^ ji jl i_a j ajl>- ^ ^cJ.1 4 c-l Ur.L * US” I5j 

Via jg i_ali23l 0 J.2 cLo ^ jlSlsI ijjia Ol <~a j-wla>- ^ 

¥^>1. 

( Sj^> frla 5” ^^ip ^jia ^J.1 J-o^- ol 1875 ^Lp -i^-* ,j-* 

^a ^6^ 0 ' jl £>l .-Jjj L* cl-g-J?.*J j 4 ob*}L>- ^ j 

oL^-jJl JJx >- u^J • J <-) j llflil jj 1 ^>Li 

.^tll ob>r j-® $. j^JJ ^j^SsJT Lg-Ig^llj ^l!l 4 

4iSCc JJlj cElectrocephalogram j-f>Jl £^l ^ j U-* l5 —<>-~jj 
s-ljj! Owl^ ^Jl ^Uj JjU c ^cJsl JXl.5 C4-l^ ^Jl (j£ j\5\Jl C^l jocJl J^>t^wJ 

.^eJl • .L-— */2*Jlj C^l — jj^Jl Jiu cA^Iji! Jl J^VI 4j» j — Jl 

. L^j wLaLJu^ ^^2j>c_ji*JJ ^^nj: c <»— ^ 4_jol_jo ^1_p ^ Ll 4 j>&_jj 

j^SsjJlil Jjj ^1? ^*jp ja£>^ 1| J ^lp ^jA>eJtJl C 4 _L*J J 

jj ^caL>o jIl*Jl Neils Birbaumer ( j-*jbjo Jj) oij .owb-j 

JLio juU-4 ^b^l L_~jjX J_*_aJIj ^University of Tubingen 

. 4_aj ^U l ojjfc J*}\j>- 4 1? ...wo ol jLp ^ y>r 

oLSjvj ^wXP . 1 Jjfc> jjiXc-j Jl_ai?'VI ^xjLv^J ^Js>- J 


2 1 00 j* La <Lji tT I 


iaj I 


iajjA Jj j—oj ^ jij' cNeuroSky (csbx—j jjJ) j-* 

ojS"j ISli . ^cll ^Lwjj ^ jJ ^4 i b> 3 4jj>-(w\jj (UlJUL>) *4j 

^J*>-b ^1*1 ^ J ^c_ll C b Q j y^2J ^J2-> 

di-iSoC C Jlill .3-*xiJl tjb dUi wbu (^wUl c^l 1 

. ^yJi}\ (jLo^pj 2 yx . _£. 4jl 0 ^3j 

ob^jdl ^_3Lio5”l 1 *j y Alpl lg?*/jlj l)I ^-Jb £tll ^ 0 j^J 

.^•j-ojJl 4 li&b 0 -\JLjO 4 4j>^lJ-l (j j3 £c_Jj ^ ^ <iJLj>c_l! 

^51 y (juju <L^,V £cJj ^L^jj ^ j-®Vl ^ C_^P .iJl L& 

,«il Jj>-b jUxiSU <bJ_£ 

^^J^LJti! (jo jJlj j C viiL y» 4^vL-wj>- jtSl 4_0 j i]Ljfcsj 

(ju jJb ^c_^ll J\j j4^>\ £c_ll f b>oj .(fMRI) (1) ((j, jJl 

L 4 JfT jLg->- £til ^-^jJ ^^lli . f to_^4 J^Laj oAp ^ yiJb ^Jl 

4JL > Jhj 3 Jj>o 0! Lu^C V IlgJ j c^tll 4 _j o'jl l? fl~h 4J I 4 Uj2j 

l^jli ^jLb ^Jl ^ A*o»!gllxll (jk_J jJlj ^*«jj 4 JI 1 4 I . jj-v^il £.3 J-4 1 a\s oJ__j>- 

J^-b jxJl J$ jj^I jJl oL> j-4 ^Jl oL> j- 4 ) 

J J_v^j (_^wUl ^3 j^JJ 43jJl ^Jb Jj Jj>cl]lj L! ^o^vj I jjfc j l3\ 

.^til Jj ll 4_*jlj ibuVI 4_j*^b I J j-v^ IjlJajo IjT cOljU^I 4J-4 

(J>| ^bJJ (j-o-^J^ ^laIj (ju ^Jb 4 JI oj 


^ ^y : Functional Magnetic Resonance Imaging (fMRI) ^ 5 -^ jl' cj^ jL. ^ j^sJi (1) 

isLiulLj iLvadl (j»aJl ^ jJcJl) 4j J^ail OjjaJl > ja+/a>*&S i j\ r J jb j. j j.ya jl 

(j»j>r j'il) .cS^r* -6 ^^ oUljj-l jl j4«Jl ^y> ^ yZ]\ ^L>wJl jl ^L«jJl ^ . ; ... ^ »Jl 
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OMWlI 


4jIp ^ JxaJIj Li c^j Jj L^jSO c^jL^iJl olwbtllj s-^La 

$.LJjtU ^_jj ^Ll? jJl ^ wAdJ^Uxll (j^J jJL £&**ll oj .4_jjfc>jJl 4_aJ Lis? ^J ^t_J Ll 

uv. ji-^r j-®>*^Jl olS' lij .^-dl (jy. jd*r y°y* ^ y* Cj)y° 

j! jJLa JjJ^- d)l i c^jVil 2 j3 jJL (^ jli-l l?LicJl wic 4SIL? ^1 p 

.^tl! jji-L jLu^« ^i) Li £c_jj ld-& 

U j jjLJIS" 4**L*j jLwuD c Joshua Freedman oLaOj y 1 J ykj 

^oL*Jl o j-fli^ ^ di-L ^11 p o ^5 sj oL 4^1 j^VI o|) :UCLA 
^ IS' JJL ( j_vLI JjL*- c^jyL^Jl l3 j_JV . <-y jSL-wJjii ^1 jL_j>-I wbu 

La ^ j^» IjiSs-ojj ^ n»^Jl js> col jL-^Jl ^ oJ_>j La n»^3 JSjLLl 

cj jQ. 1? oL>&3 . 0wIpL^w4 JjLa»j l) 4jj ji! ^1 p l)C*J^[I o jwii $.1 jj Lo_j Jj>- jj 

. (iSllfc OJj>o L« Ojd’L-a IjjJ l)I A-gJ C^>“ljl oJjwL>- 4_jJL 
wL/? L)l jil ^v^LjJ. 1 Oy jiL oLL^J c4JLJL>- 

^Ij ^ Jii |*->t>- jl C jLo-JJil J,l J-*^ 2 J J->-^ J 1^3 VI J>- 

^S„^J .L*>li-I ^ <— ^Vl A^2J Lc.j J>^L*J |t-5N>- J-&J 

OL^J ^LuVI 3 y V-> I j j-v^ LjLLpI jil ^ ^JgLxll ^JL ^t_^<JJ 

AjL^j j . 4 9w\Jl Jj>- ^1 J s^J jS^A^>\ $-LjI ^c_ Li ^ ^LlsJl 

Uj Jj-La ^^-dsLJca j J oLuS'La i^C, y>U LC.j CC_3l Lil 

oJ-A tw\j>-l jJl (4 — 4_JjL|) 0 Jj jyil cS J ***^ 1^5^“ ^'l J ^ 

.S^o^ >1 yL aLlill J^liVl i^LiJl ^JJ jSL.1 Uj aJU-I 

Kendrick c^lS^ di— Ai I j>~ yA j yS“ ^ — <J_P w ^— 

L5 iS'jo ^ University of California L_J j jiJl^ 4^>»L>o 4_J*>U jj Kay 


2 1 00 j* La <Lji tT I 


i7t J I 


jj^LsSf fMRI (_ 5 ^ jil JO aiJ .Berkeley 

«.Lj0j c^pikJlj colil jJ-lj c^btkJlS” jj-v^ (J,| Qj^lg b 

J^u J <u^Lc ojOO»jj e^lS” .01 j !VI <LoIp 

<jy jJIj ^-^*il 1 z> 1 cl j $.LjjVI bJ-b j 

JjJ^- ^1p o j-^b^-l ^c-«bjj b j*y& c^~J- <. Jl si ^bd ^1 j^^fl (^1 j bo*lS"^ 

. ^ibb jil ^^~dbxil <jy jJb ^u*il j ^lp $-LjjVl bi-b 4-JfcL* 

015” j C|»-g^-Ajl ^_J lP bLc aaIi^- $.bd j * j I j-«li bJ J5 Jju 

C^Juil (jAJ 4j>xy>c_v^ 0 j j-m 2J jOl ^JlP JliJl ^ Ij^li C-J j^jbi-l £cj»b jj 

oj 120 ^-fclp o — jp bJiPj . ^jLJ^ jJl ^ — «J*L*II (j\j jib ^ — dl j 

<jy jib ^_d*l Oj j *2J C_y j^vli-l ^b jJ J^l Jj C0JjJj>- 0 

^Lp C~C> Jp bJlPj .Col jll ^ Ajlil 90 A — j^J ^ jil (^^bbxil 
.% 80 4-0 j-^lil £-*b jj <L**J cColS" C0wbJj>- Ojy^ 1000 «^l ji^l 
Aytdsil j j-v^Jl 0jy5” AP C-bwL^ ^*^5boJj ^y») AjI (_£l5" J jJLj 

b5c? Oj^o Jij .... ^jl jJl bfc>w\jfc>bi Jj Jj>cib j j v2-Sl (^1 cbaLC 0 JjJoi-l 

L^_s^b>“ ^Jl Ajjyg-Jl Aj j>dJ Oj j-s^ S-Lj O^lpl J^>-l*il ^ J jjlSl ^ 

. (b&Jj>-j £cJj -bbta CoL-Li ^*y» b» 

JSo Oj^j cco>cj c(jl5\3*l>U ^jAt $-biol aJL jUl o j-A c_3j ^Jlj 

. jJl ^oMwJ^bxll > jib ^^wjj j j-v^ ^j - 4 O^J^- aJjUL* 0j j ^ 

Jju $. j-oJJ c ^oLio? jil ^-M«^bjJ.I (jy jJb ^^2,1 isAT oO j3 ji? ^j_Pj 

c_y j^)bi-| ^j-Aj bCj cAob^jJl ^ J . ObowJ^fl ji?b>cj (J j^o b» o ji-J 0^3 0JJ5 

Jb^Jj ^Jl jil L5 ^J^bJtil (jy jJb ^_^J*I i?Lcl c»3VVI ^ ^JT. 
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«HWll 


wli c 4 _Aj O wLgj j . J :>-! j 0 jjLi j^-AlSl ^UjI £c_Jj 

^ja Jj>-I ^p ^Jl jLJ o ^ jL>> dAi ^ja l)L*J^I 


LlqIjxqIqa 

^^oX\ ^jA j jSsj Ji Loj-j 4j 1 ct^JJi c^LiaiJI o jjfc i j^> JLxj ^ill aI^JuII o| 

Oj y^2 O^lpl ^j^-C V ^ VI c V ^1 V 1« ^ ^JU (jl 4 5 

COL>oVl ( j- 4 Jj J j>- isj>- ^-i J . IjlaJI) 4^3 ^5\_Aj ISOl 

Lc.j Ul ci^>o cA3*-\j L^-3 ^1 Oj j-^Jl $.L»iol o^IpI ^ VI 

ji dJJjj j . OjlSol J l)LwO^I ^i?l ji- jJwU3 Jt-L^ £__lv2 ^ jJ oli 

.j»ldl ojlj (*""^~ L5^" l_^l‘^ OL^o^fl ^jyg^ 

o jjbJl j j-v^Jl dJ L c^>LJl c-^LJl JJuiu ^V-5*“VI 4 SLuw^aj t(J jVI -i 

iiiy j . l^llo-^ 3 ji l&u jj Lois" i?l>-Ij ul^-i ^iii Ji jjJi 

^V-5*“VLj 4^Jol ^>cj J-c* j Ol d>!3 LglSCc 0J-g_>-lj 3 j j-J jJb C-~<d->- 

OlSj .Total Recall J^» ^*^il j— Uiiu cl^L^J j! ^_ll J,l 
. l ^lpI cc_^j j5 cJ> j J,l . .Ua^ L^oj^J c JU- 2ul l5 1p c4lff I ju& 
l)IS" ^£*Ul (jL>dl 1^ & ^ c-^I^p^I jpxi^a L 4 -^ 5 $-1 o-Ul j j >- 1 J old 

Ll«V-5*“V L^.jJ LijIj <Lsl ^P Jj ji J i?l All I I 4 jI L«jj ^jlaj 

|*_Lp j^l>tP. ^-LoJp Ju lw\jfc> ^ d-jVl ol jlsji-l C-s-A-A^ J .1 s^2jl 

2L.JLill 4>^L» fc )Ul oVI v^jVI 0 ^Ij jJ ^ j-v^L^I cpl y^P-VI 

j-4 ^ s- j^jl ^ 4i.aJl 4jJb 4 lajjj ^1 ji I oJ P I j-s^ 5 j*3 . j > ^5 sj 

^tLl L)Ij^>“I ^ J- 4 J-J>e^O ^ ^^^LjJ.1 ^jAJ jJL) ^wwJ»Ij I jjlsd^l #t jyc« 


2 I 00 f* Lc. 4-J^ i~i~i >T I i7t J (tUa! I 


^5 jil I J- 4 ^JLSwUl £ j s^Jl 4 .L>j2j I j£" j*_> . <L» jl*il dJ LJ 

a1?jL>- ^-*-*^1 .^cil Cj* °j ^-i ll 

Jij .^&ll ^ aJLBjJI ajl^II IgAiJl ^Sl jl 4.L>-a,iJ 4 la^j 

. 10X 10 ja+&j» ^1p $• j-s^Jl 4 JL 3 JJI J^LaJI ^51 o^i> 


dJJj ^j- 4 ^ y^gj» J2***U JuJ 0 j J_v2 4jli?L>- 4JfcjO <;Ul*J| 1 A Jju 

wbu c-j ^lwL>ci^lj j jLv^J-l o jJj>^ c 10X 10 -Jl -bULJl 


JSCjJI l)I u -jj *Vj .oj 0-L& ^cll aj c-4 j-Lv^l 



.QLaJ-I cJlSsJj J j^2_ll £-*J>- 015* £cll 4j J3-I (^AJl 


I.AS'J&j .^tJj b£ Oj j-*2 ^J-v^ 4 s-LjbJl ^S\_C t^JL j ^ 2 oJ £J J 

4l2_^>l jj 10X10 A3 jjLyg.ll 0 J — & ^ip ^ _J-^*V1 (j-* tJ^'*^’ ® j^L>> t^j-5 — ^-C 

• ^LJsj jJl ^w*yJgLxil <jy ^Jb £ti.l J ij-v^i O JJu |*Jj L-J j^ob>“ 


«HWll 


^ p o$\ jj ^ 5 -Vj & c - pjj cj 

A-J-o^xJl o J — & l)I cii — . 10X 10 — Jl 

^ jj5\j 01 L_~>cJ p-U*- j\ 4_Jjv2J Oj—So <^l j! c C J^-P 

^c>v^ liU .^yLt jJl l ^J^LjJ.I <j\_J ^IL j jj 4iUxxS"l jlS\ 

^Lp ^ o j—* J j)J jjj^IS O \ Jl oLlsc« <i)^sj wLa^ cl 3 li 

.La^l ^ ^ 


I Jjl l) ^Ssj V d Lo^» V C4-JJ&jJl \ 5 J (1)3 C(Jl3-l ^ x^JgJ J 


j-oJJl L» ^ jj L«j^ iJliA l3 j-^j c j j-LLJl ^ j s^ j j 

Ajjv^Jl jlSldVl ^ Jj-oju 1 :?c»ltor.*il i (j| aJLow^j ^ ^ cLfJ 


. oLJlj aJ jLio j! j wb V 1 j^l wbcJ L* oLJl £zS. 



^\ <ju Jb. ^-A\ ^ ^ ,v-^ j 3^ jb 6s\ J$ 

\j j^Xiu* ^ i—3 y* ,\>X?>7 OjOO^ >*_ r >\2k23 S l\ O-Xjt- y* <.^j£»*A\ ^ •C.U*^-) 

• 3 ^ j?x£. viX. jX ^ (.^ jVx&\ &A ja 


2 I 00 f* Lc. 4-J^ i~i~i >T I ^ jin< i7t J (tUa! I 


o»Ija <3L22&r 

015 Id d^d >tj 01 5-c^dJl La ia I53da Isj ^ ^-s^ 3 ^i! Id ft 

David j j-o-^lL 01 ^^LJl jl5ol dl dd jj oj j-v^j 1 ^iplki^L 

(d5)Lf) Lj>- j 5>5U LJj jdJl5 d__$j*i j^Sfl (j—^O j^l ^Baltimore 
dl—lJ d— * 4_JJi j__p ^California Institute of Technology 

V . .?d^i j>-VI jLx 9 1 A3 ^x_a Ldxx J jJL <^j 5 idwj>- c a I5s_d.ll 

A^_dl lil_P ^X__w2j 01 Aj Li ^J_a O-Lp (Jl_J>- j 4 VI 01 -\ dpi 

j jdj La 0S-I ^3 LgJlSCal ^ J di >L^>- A^J J& (J jUu diil 

I t_J ^ ^IsJl 0l5_al ^ 015* Id dJLp .3 jjd ^1 p <jd jLdJl jl c5d L>sj 

. (di-d jJ Jjdj La A3 jJLA 

^ L5 do jl5oV' 0*1 ^ e5 J cA_LwoJ>tJ I^_wwwvj>“ c00^“Vl jt Idea ^ 

J_j3 dJl!) ! L>d>l J jd c_^l5j . A_j jl5 C->beJ LgJ 0j5o A_5\J ^ d 4 

V a_^_wj od> jJ . . j ^ SJlJUVI dj>-l ojdL^ c_Oi jl Id dJ il (J, 

^ d^LI d}^-^ (dikjl j_a) LgJ ^L 

d c J^*S_Jl ld_ft P A^v^ A_ds3 V jl^ •VI 

d^-o5l d- 4 dS J . L>c_dl J Id jdd o^J^- C_~^d L jl5ol ^ Idea L)| 

03 AjI jS* cLil j-P y> j3 ^1 5.1 djjj 55 ?-Aj ^“1 ji j-^-) ^dld 

‘, - • 5* ^ I ^5 w\j| ^ t ^ l/s a dj_<>5 . j j^Jl ^ j A A_w«i^ fc ■ L * * */? ? 

01 Aiplkl^l ^ 01 aJ Jli ^>r aJ ^ .L> j ^P ^5s_d 0jy^2j> ddi I J ^1 

AldftL l 3 jj J^L>» j j^l J J^Jl J • 4 (^1 aJ 

.Axtaj tAiJdOl oljVjd — !l dnV^» j jL_;^5” Cd^°djl 


«HWll 


j5\ Iw\j b)l La SsJ o-Lw^- 4 ! ^ii -1 w\j>- jl (Jl i-l 

^2jULa %. d- 5 IS" ^jJ Jj-o-JJli C<La-L*2J i - 


-v^l 4 jLl*j 


*V 4_& d *>\ ^dll ^lp ‘^' ^ ^1 d^J IS" ^ ciJ *V J c— ->l^__ )l 

4_pli Jjl 0 ^©-P ^ 4 j jL>- dJ iSo 4_*JjlJl Lai c L^^-*^La <j\ *J 

^ ^ y*jj 4_*»b^^’ ^^3 l - 1 1 S** I _^) S»S ■ Jb ) I ^ ^ o-0 C *u>Vi dLi: 

.4-alP jlSCftl 

jlSCftl 0£-l j 5 L/* 4 *1 4_*3 >f3 ^^\dSl i^J~~^ 4j I SA- ^1 i._ J S s^l 

|%-^J L^-3 Lc.) l)VI d~^J^ ^J| JjL» jJl £_-w©-^ . wlxj ^P ( j_^>d 
^1 p c-S " y cylk^Sflj c^yLfe jJl ^m^-J^LxII <jy ^JI j c^j j-£^Jl £c__ll 

j-flJb Jy j JLv^jV ^ \l£- (4>ww>jij ^cJ.1 
jS* jl^ft^l Os-lj—ft -\^~ (jy I ji 4 jLgjJl ^ Jj__ C _\S 4jli cdiJi £_^aj 

^lp jdllb 1 a| L jlSlftl 0 wii i^^JJ AS" . LgJ ^jw2 ill 

. L^2JU L^_Lsjl*J L^isij>- Lalj Lglftlpl L«l J 4-J j_£^Jl LJljL&l 

. l_La 0wL)w\_P ^ y . J2P _\_XJ ^ip dSl^} I a 4 SLylA-l Qg-I^. . jail L)l 

^Li? ^Jl ^ ^m^1?L-*J»I ^jy ^Jl ^ s^La (_£,^l I C.j c^J-Laj J 3 I ^ Lp 

l- 3 dJjl Ll<w^ ^wX^Jl (J .^yldJl ^wVSsJl c_Jd>LS" 4 <Lfe j 

La J cL^I Jp- ^ v^>cJ *V Laj 4jw\S0l ^ C4 fl-ui^L-l 

L)l ^d>cll ^y* (. Ljfc £y*J . (3-d^Jl J y jySsJ 4^11? 

c_3UdS"l Ij^l ft o^y> c_3 j-s» jJl ^ cmJ^LjJ. 1 ^jy jiL ^c_J ll 

(^jj d>- Jj t^w^Lj-i d-ft jii ^ j . aim ^ a ^ll?^i (ji aj^i lOjfc 

i^yJ^Cil 0J^J>-V ^Lo^wJl J j 2 *“ d^l.L>J2^d!l ^y2jy j%-i-*)l 


2 I 00 f* Lc. 4-J^ i~i~i >T I i7t J (tUa! I 


V tsjy>-Vl <L<J5sJl 1 gJ O jSCj Oil Oi— ’ j^^-i 

4j I w\j^-l Ow\jwL>> 4_jJlll! dJlj b» J . ^ S'Utll d3Lpli ^3 

wbjll ^Jwo-*j c_3 j^xj . <__J JixJl ^ 4 _JLx 4j j_Jlo *V ^L»l jfJ aJ 

0 • b^J33 £c»J2Jj ^ Lp cb& (J^Al Lo-*-^0*“ 4 C^L>cjVI 4 

. ^sLs] l~ j.\->- j a ,_:_4rj | 

jib ^jlsS' oj_^>-^ ObaJJL obj jl_^- ObSjvj c busJlj iJl laj 

.4jlil ^ 90 ji-P -bjj ^L^- 4™J b^Jl (jbo-PJj j-Sl ^-wv^bJtll 

^^-jL?bJc« jjyJj jbg_>cJ JjLftJbj 4_jJj_^Jl P~\_ O^LjCIxI J 9j 

bJb>- Oj jbdl bbbsjdl JjJjJl i]b Jbj (. L>Lja.flJl J >- ^ ^Lfej 

.4-J-fllll 0 j_£j *L^J| f 1.1 

\ 2 JLb Lclj ^Jl ^j^u2j ^ 4_pl_xJl o>J xil i^jlJuS" 0 j gj>^l jl 

^jp ^jxULj) (j ^JtJl jl j 9l J .^bpjl c jJ ^Jl ^lp ^Jl-^l C^l «*}b*Jl 

aS'jvj ^LL> J\ *i ) ^.^Jl j\ jJl ^J-wv^ ^ Lp wLL^-I 0 jA3 J *1^- ^j__ j ^L? 

c^til -bLio ^bajjl ^>s_Ll 0 LL 0 -P j^ . c_Jjdl C^l jjv? 

0 j j-s^j C->l ol ^J,l 4^- L>- ^ cjJ Solj lbjfc> j 43*)b*Jl cJl j I * 

.g-Lvb.jaJl C3L?*“Lx ^ 4j|j_*Jl 

433 j c_3bJu5^i^>V J,liil jLi^-VI ^j- 4 ol jj_^> j-«VI (i J 

ce-b^VI objt> . ^jLI? jil ^ cm_J^LJl1.I ^_Jj juS" 

bg^»l ji 4 j>c-l« I y>~y* MacArthur Foundation ^-bjl iJb» 4.^- y» c^»^i 

(j^wL* w\j J j>d] cpl y^pVl J jtip j l) jjbflJl U)r-l^* 10 

. 4_J jjbflJl JjboAl ^i_P jobJl ^i_P ^Jjdl Id-A Ojwli 


<==m14JI 


(j-ajJagJl ^ ■.< ’^1 < oa 11 ^lc <uuj^ (tuuo 

H H ♦♦ 

. ^jLl? J (jy j jl_£^- ^>d C-^*-s^>- 

^1 o jjUaJb O’ j — c ^-j oL-l! ^JLjIj j j%-Ld ^c-Jlv^J 

cuUol j%J c^JLaJ l5 1p J cuj>- cDuke University iJj-p ^»Ur 

O jjLll JjwLi cj J La I Jj 1 aJ-LPj . 4 SOL 0 -P 4 J J_*-4 4 )l j.Ig.^1 ^ 

olji c— (Jl>ti! jJS 0 eJjJl 20 4 j j5 £-L>) 
(Jjlx-li I^JJJ J*^ 4 £-« oJj>Oj <LaULl^l ^Lp ^J£- 

(, ^1,1 ^plj 4 — j*J . J — J oUM ^ Lx_woJ>- 1 — A jjL^ j \ — Jo 

oLj j-Jl cjoLp UwLlpj . ^1p L*»l j ol jj ^y 2 ^. JL*^ 


c((^wL^j) jl c4JJfcl j 4_s^J C-JtxJ Cwbwi>- j ^1 4jl_^jJl ^ 

oi^r j-« JJb^u j . 1 ^LiioiSl ^Ll? jJl ^ ^L?Lxll (jv jJl jl ^Jr 

^wo37 O^LpI |t-> 4ji-lx_* c-J 0J^J>r*V C ciAJ-j (^wLy^Jl 

. Jj»-I jJl £c-o~U jLxjVI 4-j*^\j 4i?jL>- 

(_£ OJl . (_^il jl jll ^j-4 L»Lc 4_JL>- L^jl* jj 4 J_ojJ| cOlS* 

b J L$jI ji l£Lj*iAj>“ cJlLu 01 4jSo^ Vj £jC$* OLS^ ^>&j 

ol jil JUf Jj>-U J_>-l ~® 

J> J^'or 4 

^a ^JLp ^ <Ll? jJl OV - ^ Or 4 6^^ oU"j 

CwbJj>t0l 4 j>-j ^1-Pj *L5^ *'-*S*-^ ji w\jwb>cjJl 

cL»Lc ^JLj cOi-^- oJ jwLi 4.^ jJ j-j (4 _pUj) 2]La 


2 I 00 f* Lc. 4-J^ i~i~i >T I ^ jm4 i7t J (tUa! I 


.jpis jJl j (J,! j dl ^cJj Aj *^>tJ (_£ j)l ^ jil cdl-Ail L>-J 

^ La ^Zu £t. Ll y> L^s^-I £jJ-l I J-J CJj J ^ J 

. jjliaJl j ^jj ^dL> cj^ jil jj y* c 4j>c_^Lll J>.ta Li! Loj-j 

L)l ^U^«! (.^hA ? jJl (j^— i Jl j y2-p*^- ^ L»wUP cLaJjuj 

C^S" LoJ>j C-> ^ ail (^JlL>- A_*1?Lx AJwL^ <L*_Aj ^ j yJ j-> c^j! 

^_Lp y* L»Lc J j J^- cJL^- jJ y* J-^l 1 - - i'C <j i^S"" j^l j . j,! ^ ill J__p! 

j-Aj L&Syu* jlSC^L aJ^^j J l Jj-I Jj ^zJl j«o-U j^jJl £_jzJI is-L^V! 

.jiSoVi 0$-! j3 (Jl^J»l y* J^J> 


dJQa^Q 1) fux Jl aIiL^uiLo9 aIiIjjj9JSLiI^jlII 

JjU I jL^>- 0 j! Jl ^-^J?LJtil yu Jl <L_Jl J c J*-az^il J 

Ai J- yp- J*Jz_>j OLil oJ_P l)j_ j j-Jl oLjuLz^mJ,I J oJ^- L£ ^ ;>&J-I 

oi j Jj cj j-o->til oljLJIj a »_j! jy^sj ys>~ a_oj>&j^ y^j JJLs .1 JoiTL 

.Ojot-v^Jl <LJJj*i.l A*L>-aJl Jl Jv^j 
coj%»jj Bernhard Blumich Jj -SjL 5 y. J c 1993 A& J 

okjj Oj^>6j Max Planck Institute dij*>4 ^J^L* J-$-*Xl JLT L^J-lp 
oj^j^I ^j-s^ Lj*}L>- y* ^jjo Jj J^ o Jo jj cLJli! c jxjL» J o! ^-oj jj 
La c o Jj Jj>- aJ| I j J^_J JJl! . ^_>ejL-! A_a_33 ^ ^wJ?LjJ.I y6 JL y y^u 

^Ldl jU> I y* j) MRI — MOUSE 

Lj Jv^j 01 L^j^jr, coJ ^-lj {Ji Jl y>- L^J y& £-4^ ^(l3^ j ^ 


OMWlI 


o bb>c_3 ^ ^ (jb jib jj oj__^>-l ^1,1 ^j_j oli 

il ct—JgJl jllp ^ Oj j_j j^Vl I3 j& ^JSCba bS 'i£jy ^Jl j>-llil *jj 

(jb jib obwLo-P £-1 j>- i ^1_P Ij^li £- jll l)j^j bS 

^£bil c!jb5" Up b*_u V c£-i Si cb£ jib L*>» jJL ^_L>cjj .4 IjL® ^ 

obL>- <j MRI — MOUSE o jbpr jl j—ol ^ OLb^fl 4_J 

jJL l 3 j-^j .j* j-Jl olSjl ^j-o Cb3j (^1 ^ 4 — <W^- Jjblbj bo jj J, . ]g L) j 

I 4 J jJL J . 4 «L>C«v^ 4l5s-Jlw4 (J^l J 0 J J.ygJl JyJ>dj ol ^bb| 

cStar Trek j*iyb j— c^3Jl j jixJ j^Jl jL^j 4.^1 L_bb> j jSo Lc.j) 

. ((Jl>- (_^b bp (Jbll -Lxj I j^l ^j*wJ 

j>^f 4 )bio» lb ^ ^1 p Oyb jib ^ cmJ.1 c->I 3-o*p ( J o-su) 

. L ^J?bJ<i! J b>cil ^1 j jbSl ^lp ^i-v^ jJl 0 j j| i_-sh>£ (1)1 . 4 _Ls^ jJ| 

coljbil oLj ^ C(jb jJl jb^j>- J I obiP lJ_gi 

j*J .^^^bJtil (JUc-o-U OjyJbo obj>-lj <LoULl^l ^lp *• CS^k^> j-Jl jj! J Lo 

^ J . <*_^JLp ^ip L*>l j CjI J jJl ^ jJ^I j 4j>- ^4 Cb *J 

jl 4jb jpl J 4 sb_J Cb*3 C^J-v^V^ bg_5<_b? jJ ol J jJl .2 JAJ c J>»*VI 4 jL^J 

oVb>tll ^^Ji?bJtil by 0 jit-yg-ll 4_L5"li( ob gj J-s^ 5 jJl ^bjb»j 

4^oL>c_s^ XJ c4^x ; ^.bJl (Jl J ?-Vl ^A3 .4 4-wwjdl J^-P 4 

4jLoS"b I L>^bjj>“l (j,l ^ j-Jl ^^M^bbJtil (j\-J jil 

Judl JUJI 4 j>^ ^ bb-^ (J l . ^j-^~ I ^ 
Iwbt L«jj ^ygj b« c^-bil oj j-v^il ( J— w^bb 4i^ C-ol j toi > jjj 


2 I 00 f* Lc. 4-J^ i~i~i >T I ^ jm4 i7t J (tUa! I 


£.LoJp IwLj C0w\ >- ^il ^lp J ^— ' I j"\ **P ^1,1 

jlp j-s^? c< -j jiJL oL®Jjj Lojfc Jk ciJV-^VI l 'jA ji (jyiJLc. t\j y*j^\ 

L Jm uj ^Helmholtz ^ii® 13* l 5 ^^J -U^ju L-g-s^u 3 y 

j*_> .(jA. alii ^51 jj| jj-l J 5*“l^ o ^- aJI \ jwwwJ^L; jc« Vi ^f 

.^j^V-o-^Ji ^j 3_& j ^l-lLal ^1 p 3iSi -bu oL^o^i 

o3 coJj>- ^ il j ±— p oVi >c-o»i! 4 JL>- ^ ^SCJ 

L5^ 0*3* ilS””^ . L^-L* 0 w\jI_3 V^ 4_& 0 j ^-> 4^-LlJl 0j j__^Ji 

^lp j-lP ^ yAS' OwLxJ ^^M-^Uxil !^j\j ^Jlj j—i J-s^lJi 0^' ■ ■^■^T i 

jj^ij o oJ-p (_jl___v^i o ^ijii i 3_& ^ ^1 j c_^> jJLl 

oL-U-lf Jj>tI^wo . Lg_L« oJJ ^ ll ol>- J_v^ j ^_> 4_LjJ( 

oVUf ^jP LtJ ^ j Si o j-iUlJl oUr jil 3i3 J ^ 

. 0*\>- j^P 4_^_wwi? 

o jSol (_^i — Si J j — «j>&il MRI — MOUSE ji — £>- j»wL_^tiwwo j_ Jlj 

LiLow 13^3 ^3 ^^1p l *,w\ 

^Udl l3j& . OjJ 3-| ^ 1-3 ^3 JS" JjP Lj jJL>- 1 Jg3j 

J-Li-I Jj>-I.i L® 4j J j e- J-O-IS viij ^ll ^Ij 3 ji 

cAj^i-Jt-Sl L5 -~J?ljjJ.I (j^J jJl 0J^J>rl (_5^J • jJ 0w\P Jj— oJU 

c4_v^L>- ^woLL® « L^S Ju Vj 43 II 2 JI 4_IjLa c^Lw<j 3" L^o 

L^50-^iwwo ^1 Ai j-q £- Si j-^ MRI — MOUSE jLpr V 

.^Ull^^l^L^il 

MRI — MOUSE jLpr (j^j-^. ^3j c J,jVl oljL^VI J* 


OMWlI 


> .-wO Jila 4 >lJ ^ &J ciJ jJtujlS'Jl a oljlL| ^ lg*^» JS J $ 

o> ^***11 *c£j ^ c£jl4 0^4 Ll j**VI l*-i-£-S ^-£j 

^1 p <LpLt!l ^^^LjJ .1 { y6 j}\ oVI Vj .oUciill 

v — -i-v^il jj — ^lp ^S cJ“*' 4 tO-^l*- 4 ^1 p L^J — 

MRI ~ MOUSE jLpr L»! .(^ ^iJ' oljli^l jl) steel - belted tires 

^ip ^ j-3 Jj>- jj V Ajli c4jLx_Js> A^^J^Lica oVUf C£ J-^ V Aj*}ta 

oLl 20 L^j ^ £-Lj aj^aJjeJI i y6 j]\ oj_^>-l oVUf) . 4>»l 

( j^2j ^1 j$\ wbwbJl y£± j ^-^^LxJj J' jwli o j* 

^Lwwj>-lj l) j^>-Laj Jij ^^^Lxil (Jl_>til Jjp j\l?->- jjv^J ^j-uJLaJl j 

o j-A MRI — MOUSE j^>- V j . |t-fc p*L ay Ll^ ^ L o j ll^ aJ J^a 

.(aASClLJ 

CwbJji-l (j^lsca Lgj J -Jbxl) lz>J23 Lilia J jL^i-l I J kj 

^IJ^y UWJ jL- ^!l fL^Sii ^ u b 

t Js- Lglii V y l _ s — ~kL*il ,jy ^il jl^Jr 

La Jij^ J MRI - MOUSE jl — p- ^4 2006 f Lp c Jlill J-~* 

Lg.Jp jIp 0wL<>j>tia Ai>- j^p ojLp j cOtzi (c^jj jl) ‘-lLM J^t-L 

l)Lv^>- ojwL>- a_lj& ^1p LJj j>c!j . 1991 ^Lp c JE>- ^ 

. 0wL^>- C^LLl? olL^- ^jP ^L>cJj c3 

LT t j^Slj jisl MRI — MOUSE jL-pr jJu^j ^ Lc.j c 

^ ^(^5^ ^^L^tjisxL Ov 4 ^* c^LLojL 

j^a S^i prL l)UwJ| jlSo! Os^l j£ V ® cOJJLLPj .(J j-o*>ti! eJjjL^Jl 


2 1 00 La <Lji jfik tT I 


(J? iaj I 


<jb jJl 0 s»L» ( J-v 2J OS CC—iU^i.! AjL^J J $ j . 4_v2j j_P 4_lSkiU>» JjLiT 4j>d 

AJI Jj *l£ jl i V c£^ COjOCy^Jl 4_JOj*i.l 4 Lo-jJl ci! ^k^bxil 

A*J* Jj C0~w>- CO j— a JiVI 0x1 jt-^j jL^>- 4 — *_Jlo jl J,l J^2J 0__9 
co^w^j lil) . ^*>1 ^Jb aJLsaiII 4-u y* ‘-b-XxJl Lgj 4_pCjo»*^b 


cdJ-ajLs^l lJI tiji J j-o->c-il ^^kbjjj yj jib 4^bb( oOj& 

^JJ&OjI ^IpxlJVl 5-1 J>r\ 4-~0u OS Ijjfc Op cb» ^»lj J ji L^Xx-s^J |t-> 

.(Star Trek *-Li J* (obxJ y) 


<LlJ^I iZ llj-LD9 -L&J ^JX 4±l>^JLi[ 

y& $-LO>Vl elk j£- ^lp OjJ flJl ^J,l bj ^O-AlJl I O-gJ 4 _ jL^jJI 4 k_aj j 

k coJl^k L^kr 4_pj ^__L?L^VI 4_^Jl co JlS* ojOS j $ o *_> 

.dki ^ jbxikl ^ *L**»Vl 


JJj^cj J^S' j|0--w 4 o jiJl c Jbk J— cStar Wars * — Ik Lr -&i 
i 0^-w«^3 cJedi iS^rr obi jJi} 4 *c&k!! coljOJiJl ® j^>dl 

CjjkJl 0lwO»j c4_J jOkl c_3 COJlSo .^-gJ jZxj y |* ^>cJb 

^( 0 jJLSl) ojJi ^lo >co>jb j^kl y jk^ b^JLSk $-1 j J j 

>( jj olijv2j ^ *-£k>CO dkk£"j 
oO-& ^Jb^iww^O L^? j! wXx_U CO^^^ - 1 ^J2_<«w\_i_l jJ l__ C^N-I 

^ j^IS 0 ^ ^ y~~^ b«0»LP c2100 p (_] ^k*c«3 . ojO 4 JI 

0_a3 .bJ $.bJ^>VI ojjOj ^-^>co Ljjfci ^ Lp 

ccob>-*^b^l s^l lI-lcSO o^IpIj c^j cobVI dk j £- Oj^i 
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OMWlI 


C(jLo-*JJ 4 _o_ 02P oJjli Ijjk ^ Oj^sj OSj .4 *i y^JiZ Jb b^J? C^cJj 

COboSX* ^ bp l)j-Lo**J ^ J— L^-lj 4sbis.fl]l -^jjj C*l (Jl >-j 

bL«Lxj jjLO Lo-S^ . l-g-Svj ^>tl] Jj ^jA y^)i ^b^- 

v*jjl cojLw^ jl c 4 j>-I l-4 j5"j ^1p ^jjj^li c_3 • ^b*Jl 

.L^3 j^SsjjiJI ^ ^>c_£. Owb J_>- o>L*Jl t_Jj_Jlj j! J j! ejj j^-l 
(J^jCOxb bXj? j^XjcJI ^jP $-b-**> jfl ob J3 j 

,£jJ jJl ^Jyg ^ ^»yg fl~!l .-b JJT. l_£J >- ylULoJ J c4_AjLaJ| C0>*^ s^ 5 

£-Ly£? ^ip ^ J 5-LoJLp £*l w2J Lc.j c 0 j-fiJl l_b& 4 jbgj j J Uj J 

|%J C^pbxJl j A- 1 Ojl ^>- 4 ->-J«^ ^ J-o-*J 0^ ^ £oS\-C 4 _£j li CO>*^ y£? j-« 

.|*->fc^-l 4 JLjl^ 4 ^IbJ j>^> ^b^- V 4 *-*-w^^IjJc 4 co>Vbf ^bJiJl l J 

J-oj>tj OS 01 3 cs-b _^Jl jv^p 0 j__ aJl 015" 1 o-Lo»j 

y/2S* bJ ^OjLl^> ^1 4 i ^xJl 0 J I ^>- 4 j>-j^ ^ OjJJLSI 4 SJli 0*^bv£^ ji.1 \ J 

.4_j^J?Lxll 

JsJfcb I jA I 4 j jjl!l 4 ^^J^IjJl 11 >til ^__Lv^ Ojo ^1 A-l CO 5 jJl ^ 

£cCj ^_3 j_ojj . 1 Jbf 0^5 o 01 J ^ yju oi 4 OsJ 4 flAScJl 

^ oj jj co>wb>tj b£ cbJbj>-bij bJljli^ ^ or 4 cJ*^^ bl lo a> 

OJ-J LJ l0ji> ^ • cs^b} c/ OibsJl ^-LCj c jll P 

£-0?^ c^JJl (3^^ j}— jLLII ^j^-J^bxil $.bJj*VI 

^ bJ y>- ^jA L^Xj ^ bp J^li 0 1 ^ C5-b-*>>^f^ ^>-1^ 

.OJJi -by 01 

43-3^ 4 slij 4j Oj J5" 01 { j—^>yJii c_3 J co . j J j 


2 1 00 j* La <Lji tT I 


i7t J (^1*1 I 


l)I ^y?JLaj j^j c-UxJl J *L 5 ^^ cl! ^ ^ c 4 _L>-IJj 
aSLUI 0 y>cJllA oLl^>c_Jj J~J Jj 4jSsjT Lfijli V >\_s^ 5 ^ 

ji .1 I La ol '' Cy° 3 . ^p (_^ aLo aLIS” cAj^-JsLjlII 

caJ| jLJ SilLsI J lp . j^> jW* ^ 0 j5sj ^ (j >LJl 

.A3 yt Jl jj>~l Ol5\i, A Laj ^lp jiU i(_$ jJ jLf £-Uaj A iSoC 

J 2 LLj ^lp O ^ ^-Lv*j Li I w\j c^. ^Jjj ^__P^ 

. ^ a 5C ^ L» Jj>-b j jil JjUJI 

(j^lp-L) .ijjL t jLlI ^^Ip cX — Men — jL-r _^l jJLi 

dLLl dL > /- j^axj: j-j LJ l t 0^ _p^' t( (J _«JsL*il) Magneto 

.4-j^^Ljtll 1 ^-v^l y^. <_^ Ul ^P A_iJU 

Aj ji L 4 A^jt JJl A \ jJl j^>r clb j£- (J,J ^-4*VI ^ . J-v^ j cJl&UxLI 

cjjj L_^3ts^Jl ^4 .oIj-CaJI 0 jjfc J-aJL) .A-JJfc>jJl 

AjL^J ^) . ^>- 4jI aJ cij jJl jl v,iJjLu*>^-Jl $. jj 

4-LS^ ^ ^ ^Jj (Jl>- ^Jl jt~L»3 £ 'L’r' Jj' 

ajlxL ^L-l ojl jp a?^ ^ aLJLaJI c->*^Li3 ^ll il) Jj cj JLi~i! ^ j 

^ lili . V ! Jl (^ 5 ^“ A J 

^ ^ i yj ^.A-ygj c^^JuJl jl ^ 

.LjLaob aJ$ ^£s>zZ) L5 >- jU- ^^^LJc 4 (Jl^f jj 4 S 0 j£ 

j\ y\ j^Jl j ol i jjj jil ^ ^ Ip 0 jJJlS! L*j 2 jl di Li* l— i 

^ U5 - <b! cl-\ & ^-sc4j . j^> jl? ^jp (oljl jliVI) olwi 
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olS" j>- ^ jjj^b o jSCj Uj c Avatar j SuiTogates ^^o-Li 

bl -Xij . Lx-bJlj Ity J j J j cl JjI-Aj 

j! ^>-jbM s-LbA.Il ^ ob-V-v^l $.1 0L» _/. j 1 ;a>c_i>“I 

<jwJL>- s-bbA.Il bjj ^r b£ L» L»jj aAxJj *l£j! caVI >~ tjb ^bJl 

s-Lj! l)L» jJ j-wJ 4 Jl ^Lwwj^l ^ jj^oO ^jb jVI <— ^ ^lp 01 J <J? 

J^pIaJI wbjjr. ^>»VI I jjt c3 j-^j • j-ojJl J ji L^bf 

.JU! 

Jju ^jp bb ^>tiU ojw\_i!l o jjfci ^Ob-J 01 (J,J ObS-iS* ojLi^H LJp L5 ^ j 

/ ^ . j bb£ ^jA ^—L >cj V 

ojJ_aJ| jj& j c^yL^-Jl L^-o-L>- J,l (j^jLcwJl i yS^kA Lbb-o 4_c Ji ojbb>- J *b> 

^]p aL* *,-v-Jl 4 b«Vl *J . LgjLol OjJ Aj s-^v>> l£ (* t^e, ^ 

.^IjuVI Oj J-sP <j,l .JjlSol Jj j^- L^lSs-C 4jb"b» 1 jA-Lv^ |*-£jI 

4_j*^Aj Oj j-s^ wLw^>tI3 cb Ltwsi J-bclJ J cji-J J Jb-b jl £jb| ^b-> ebb 

^1p Jj>- ^J,l L»jJLl« 1w\j jL^i-l 1 Jj& 01 |tP ji j . bVI Jb-b ^Lu VI 

C^Jja£ouI j jAjI C-> Le^wv_oJ>- ^ « jJl ^ aJLwL^Aj U-L^Jl J J £-o->- 

I^JLaJI ^ i^tJJJS" .AbJllI ^ ^ajJI (jVb- b-li* Oj^sj l3 j-^*> jL^_i-( ( jjk ob 

Lu50 4ill?Jl jl ^j>- iJllA Ob' c 4 ^a) 

^4_J_aJ| 0 jjfc> ^1 J-v^j jjAjV-S* jllglj^J ^ Cjt-l*j 1 0-5" 

^L»j CP 0^1 ebb .JLaLI a ^ c J-jcaIL j >- jj» 

cbibti 4 _j ol sP..e!l OtUl (b*-bbs3 cbJ *^lj (3 ^ 

c3 y>A cJ^Sl^ll .Jt LaJ| ^ CPb>tJ Lo-ljp clji *-sP Lo-»-wO^ jJ ^ ) 


2 I 00 j* [£. I 


i7t J 


ci jj l_ 3 jLx_AlJl ^ ^cP.c-^lxJVl <j-* wbwbJl t, - *Jj 

Jjj 3 4 l-g.^9 JjJ ^ 1? ^jP 0 ^ dJb L^lSCc CL^j>cj Liao 3 jil 

. JjLaJI 0 ^$0l j£- ^ ( J-La^VI 

^1x3 . ajL^ jj (^^_j>cJ,l c-^S" jSol) ^_Ls oJJLp j! *j^-l LJ ^ >Lj 

^s-LlaIJ I J-S^ 5 *S" ^^Jl C)\^S^J l)1 9 cA-JLaiJ| 0 j_A 4 _*JaP j*P jJl 

jl ojL~Ll jt-^Lc^la L)l . j »... g Iglg ^- ^ l^—p Zh^yL* ^ lj j — >«p 

4^JjJ| ^_gJLp j J,l dJJ-LT cuLv^ j lilj ^p jJl s-Lj! ^-AjLxM Jaii (j ^b>J 
^Jl <U^o-^Jl j*_AjlSs3l JjJ j>- oLi-l cl! bUolpJ . ^Pj*)Ul ^ 

Ci^ji-CxiL £^lll (£ J 4_jI jj2j ^ l_A 1 111? 

i/j -(^' J J! J y^J^' y? f-*j' j J 5 ” oJ —-' 

wb ^lp jUjU 4*o. jgxJl OjLLaJ--! c^_£_>lp|jjl ^JapI ^ j-L aLJ 

. A-j j-wr^>til ^jA |t-^j LI l) ^L»L I jjIS* ^lll 1 $jIS A-^lalJl 

^J il>L>waJI owL^j jL^j>& 3 .U dju I ^2j>- LJ A^wwjJb Jlj L« ^_^«VI ol VI 

JL>“ c^I c5^ LuSsJ .j—j j^oJl j ^j,Ll)I 0 j-aJI ^ j-L J-3 LjwL 1 ^-lia i)^sj 

Js> Ljajl e- i j-^> c2100 j*Lp J j — L>cj .viiJi ^ L ^5 jS \ LlL a__>-I jj 

lil Owbw liLo-3 . A-w«^l <C*Jo u ^Ua^o (j j-Jl j^io <u5s-^j ^1 P 

?La ^/il IjjU 
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<==m14JI 


♦♦ 

((Ubl SjV&c j j^-o <.+m (J^i OL*j)H) OjjjjJl d^juo Jj&» 

Marvin Minsky (2) u^luLi±Q (jnj\n - 

oLj^-I ci^xj a >- ^y» Lj>- jJ jiAl a gJl pllg:*»l 

yi-^) <j-« (j,L_Ul ^ ^J> 5-L^r L# L^j .^l — o-i-l 

jL,^ CoU>- <Lo-^J 4 jDI ^ j cbl jJ aJ^[I jJl J»^>-j) • ((j—i 

caJL aJU ^-J l Lw>- jJ jiAl aJ Us Lflijj .(L^>- 1 i -s^ij 

L^j J_>-l jl J *j j . ^J-jLo-UI ^ oLJ~l L -* (_5^ (<j ° j^') ^ ^ 1^1 

aJIxjt ‘*— ^ (_£<AJl (o ^-JL^> cj) oUaJU a ajLiUl 

^l>- . (LJVU*^) ^ PsAj 4_L^>- ol ^>*1 ^1 (JlLojJl c ! y>~ j 4_jL«I ^LpI 4 1 

wL^xJl Utwj>- J^L>cj 01 ^Ugi**l — 4 gJVl ^l<-^>- — (OliO ji) 4 !^l OJ 

. oLJ-l j%-^3 cLsJ jt-> O-Lxil ya (J^jp j-w2.ll O^^l 


LfLwto Ur o j^U-l £-1 jjJl Lf. |_«»i 2 ^. olyU j iijL-: Artificial Intelligence^Uks^V' »l£UJl (1) 

^ ^U<9 jl ^Lp LwL»»VI j |s_l*Jl ^Ap ® j*2JiJl o>U.s^Ut-l o jjt> (*■* Cr* ■ ^ ^ 1 -^p J^tcl j A_jjsiJl A-jj&aJl ojI j j aJl 

. i _»> |»-Lp ^ y ^gpl flS'JJl . t l£jJJ ,3~A^ ( _ ij y# ^-A*J I ^lii ^lla .,r?ll I*ij6 Ul VJ . 2j"V^ ^ JO 

^\]aj jjs ^jS”JJl ^J. |» ~n.:./aj j 2^-ljj) «cl j_^Lp ^g— pUlg-,«g , yi tlS”JJl i ^$-Jl l3 j » j L-*^” 

(^ jjl C^jl^U l) jj 2^g_« jl Cs^i ( jj-A^- ^ ^ AivcS y# (_5^^ jfi a^eilj l— Pji—O 

(|*^r jsil) .(‘uS'i j^ws a^-a^aj ^ < " 1956 ftp ^ ^llg«g ll 

*£\ ^. t _^ ur £isA^ y>j tl927 ( _ / -k—pi 9 ^-lJj : Marvin Lee Minsky J^-ijU (2) 

t^gpUja-^sV^ tlS”jJl jyl£-J U>- m Tk j^i^oUjjLj -C^jd dljU^a jb J C^gpU^a-.<aV' flSMJl ijt^ ^ A J 

(jt^-yil) . AjL-JiJlj ^gplilg^yt ijl^ ^ j).,«gj o-Ap i_Jl1I UA 


2 1 00 La <Lji jfii, tT I 


(J? iaj I 


^ j ^Jl ^cjLj t — ^ £_l* 2-L3 ^i) j-Aj>- clr 5 **^ 

^j^y^ J-a : jj* Jlj-^Jlj . j iV jjLSI ^ Lclj c JUaL^Jl J$ V 
LxJli^j ^jjjLxJl o$-l jJL ?o^Ljscl^>I Jl ^1 (^j£~S\ ^j*jJ^-\ ji j£- ^1 

^ LS\j 4jwLj L^t y ** * 1 1 ^Xm« /Q Lx>-S . y^\^- 4__iL^w\_l>l C ^ y ~ *Jl 

. Vxjy» 43jAJ 


♦dJ^iiuJI <ULAJ OAiL JjL 

♦♦ 

l)I jPU iJjj_j yj 4ja_p*c_v^ ^j_jjLlp Js>~\ $-1 >- L» J jJLSl 4 Lo^r j 

^ ^lL*Jl o^li ^Jiill . jLJ^I c3 *aS oVVI ol L)j2tj>tj $A o~l*J!) 

U j jiJlSC Asilomar (jL» ^ AI ^p-UkvsVI dibLJl JUf 
4jL^_J| ^ oWI (J, j— ^ 1 4 4j J j>o I j..J^LJ 2009 ^ p 

^ O si .J_&LjU*4 ct-’-A ?XJ Lo*S* j . J y**^ I ^1 O 

^S"il (J,VI OL^o^fl ^w^l lil 6i^w lit* c ( J l« o jjL* 4_li*»l o ^jjJ_ii.l 

jLi? Uj^ a y UaJl jJ,| ^ 2 jtJl jLil ceA* oWI Bj jj ^1p J-JdS'j 

UL>- ajL^p aJ! a jjUs> — Predator (jjzJu y) 

( e^LaJl aAS o>ljL-Jl j a_j&Lcco asJj 0b-^5”b j uliudUtii ^ 

y£ J\j I ^ . !g: .~> j^3 ‘jIUJl ^j L»JJL jiS’Vl J,“VI OLA^fl ASIMO 

.a j-g-aJl Ajj ^jy- l i jAS J> Ij ^ y^ 3 ^ 

Eric (jA*j y* Jli c ji^il c-oL- ^1 AiLi-l ejlj^l J,| ! 

jj J-’’^ o aS'jA A>- Horvitz 
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e=y|=OI 


L» Jj>- ^1 J AyO (_£jj 0 j >-^l2J Lj>- y! ^SoJl i\j\ ?-) 

jj,| ^ j (J,| jJl yJLjj) . LgjIS (j*3 ^Jl) a «.! J-v^l 

j£j^ ooL^ ^ULJl > ^ ' . (^c^w^o-U <LoliII y*Jl) w ^ap ^L>-^Jl 

.(«.LS”iVI £3 y.) Asilomar (jL> yL~-l) 

S^.^ail 2 ALiJl c-ol ^ ^i)l c ilS” t ■_ a ..^ll 3J Ji 

Terminator j*-Li .^UJl AjlgJ j-aSI di-L ^ L_^JlS'j 

aS” yw yAJ yiJl f\y> y> as- y^ A^si (j jj—i t^Lu Salvation 

Transformers: j. — Li .^jVI v_~S ” £ ' y> _F~“' Oi^' a_aJUp 

y> I jJAeJ ^Lj 2 jL!l y> j j yJT ’L c Revenge of the Fallen 

S-"*''"’ ^ (*-6-!J j>- '-$4p J' >L ^L- J° J^' Cfi '■Cf^ J 

^LJl J-^A; ^Surrogates j%— Li -f u?. 

Iy^_^-ly) Oi ^ ^ Ajt^T? ^3 y2j ^ JUr-lj jL^Jb 

. J J J-C. ^Lj j*JfcObwvJ>^ 4jLJb>- 

cJ*— (jJjb-P J J' ■ ^ Lp l lo£s- bl 

^LSbUl s-LoJ-P I /%_ J^LaxJI ^ip jl 

LoJ_j jlw2jaJl (^JlL»“ j^I (^1 bjj I ^ pllb^VI 

Jjuli loif c <jb J **Jl (J ^jL!Ij bfcl-JLLv^ O J—J j jJl 1 LjlL 

C->VV^ ^ AjcJflil ^*1)15015" ^ys<2..L^ j»! ?l)I j>yb-l ^ 4 OwUb 

?ULj^ 

aJI ^ di-Jj V . ^jj bupl 1 « Lj! jJ c Lw2j>c_aj bl 

J J bJ_P c aJjLa Ol jjii? CUi^>- $ 


2 1 00 j* L a in >T I 


i7t J I 


. 4jjUL« 0 L) yg!l I^jLsAJ 

jILj ^Jl j L«Ji 27 L$J jL ^L>j jOl? Oj^ ^1 (j^jwb jj) o jjll? 

OL^ol cs-Lo-oJl £ja a 5"13 c_Jul jJ (J^-oLa ^ — Ip 

t— ->1 *>> iS^>r < 5L*Jl ^ j & oLwwJ^fl oJ Si 1 v^p 

jli>6jj <. • ^lA-l 4_jjLi (^JlL>- L>o jL_vw« wJL>o jjwLjiJl c_j 1 *Jl ijb 

4j>- jj (_^wXjl jJk — ( j jL>wb ) o ylLJl — OLJ^I . c3Ij fcVI 

.* 

(_£ j£- UJlIP 4i_il^ww« oljl ^3 Jj> 0 V oJ>LJLSl A-jli oljLwcJlj . ol jjvaJl 

wbwL^ ^Lbj) GPS 4 I 2 J y>- x_jj L$0xJ 4_L>tp jJ j jji* 1 

O jj J jJl ^ jjIS^ 01 1_L& *j . Igj ^ 4j y£- (^il*_Sl £__$l jil 

UjIS (Jl j 0* ^1 P OjJJlSlj ^JLoJd c£^-Sl ^pl 

. wi_^xOl 

C^l j-Jlil j ^»0^P^1 ^tJjj^Sl j*_Pj ^jl J-& LllJtjfcO jyJ 01 ^ 1~*J 

cL>1>cjVI 0 j j^i ^LoOxJl <*_Jp 1 OIS^ c(jl <• jl-^l) j£j~* ^ ojl >1 

L»Jj>3 .4^2 ,^ j 1 1? j^S^l ^gplilg^g VI s-lSOUl ^ Ajjj^ 4 fli/Qi 

4_JufcwL4 4P I j£.l_>- cOJlS'i ^ ^uaj ^ Cj VVl ^ 41*1 ^1* $-1 oJjJl 

.j»1p 1000 j 20 <0y. c^^jl _y 4 jlL>JJ obU^fl 

JjYl ^ j-Jl . 0 jjj J\ oj^->-S q — 4 Cys* y Oy. Ji_! 

jj Ai^f jj ^ i? «>Uj ^jp 01 wwj^fl 4>J jv^>sji} ^JJl oJ !i J-& 

cj> jjj jil 1 J & .aJLJo oOJjo JaJ! jdJl J 4 J j^ww^ ^ 

LJ j-j 0 j-L>-wb j^jbj . >6^Jl ^jj jLxJ Ip j- 0 5 j-« jv^j j J xjijIj ^ jj>r j-4 

oljl j^Jl 0j>tij 01 |t ^ .(JljJl 4 ^Lo oJJwiS'j ^ Ip 
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<==m 1 AJI 


^ I (jy £• tviJJAJ . oJjLaJI \£Js- oi j>- O 

^li ^yJl jJJi cOjjjJl o ^ jliJl £\Jlj ® >pr' (j— 4 

.L)j\Xo Vl-^ - J Vj 4 -^oLj )l (_£J Jl J 

Jlp tLoJjJl Jjl jj C-Jii ^A a j-A iL^VI 4-Jli O ^jj Jl 0 J^->-l 

j jaJI i_i-*Ai (_£Xo 


(^AJLull) Lj9j9j.ll 

<£JJ| Oj* j Jl Jl ^LWVI ASjJI JUf ^ 0 ji^LJl L. I jg 

aJLI jVI A.l?.alJl oJ & y 0 ^ ( Hondo, I JJ y& a SJ& ai^sJjI 

J^*^- 4jI ^1p (aj jI^aj*VI aS"” a^JJLj* 0 Qj\ s ^1 ASIMO 

o jj j jil I-L& J jl? ^_Lj j . o jj j jil jt-Lp ^ cjJLa^- ^jJl ol jL^-^U j^- 1 

i^jjy jJ*^> jJ jS" jJlo j c*lAl?j 119 Jjjj coU ^ jj o*^L_Jj ^IjSI *jjl 

! I IjLpr ^JjI jil ^ ( j-o-wv^l) Ju*j J . a^JL>-j ^Llaj oi ^>- 

. CJ J^Jl j ^jjJl ^ Cf 2 ^ 3 ^ip ^Juil ^-3 

c Jl j-v^Jlj c-jI ^S*VI ^jj ^1 ^>J--I 0v. (J jl>*JI ^k:»~j L<J" 

y^oSjj . 0 jj>r ^1 (J 2 - 50 . (_5^ l — ^ j^Jl Ajl J^>“ caJ-j^wJI j-«ljVl (J,J 

Jju . A_all^- *Jj OJj>dJl ^ ip aJ j JS j Aj jjti!l A )lj> ^ jL» $-1 jo JJJifT 

^ULdl dj\j£S Aj flS JJl J-o-Jl L»lp C ^-o-*-^l) 

. A_^Jw\_L^Jl & y>TL*j» [ yS ^o^jI ^wUlj I JJ aS"jvo ^ 

Lw2_>c_J> J^Lj^jI l)I (J/V iLs^jLo* ^ A>v^ jji!l (J, CJ ?xJ-v^ wLaJ 

^jLl 3 ^Jp A v^L>- A_w<Jp oIj 2-L>- ^J aJ ^Uj I C->l j C^ll ^ (j— ^') 


2 1 00 La 4-j^ in >T I 


i7t J I 


. 2L.L? Ajj&j j! 4 Ow\j CU^ciU^ 1 *w\j-P . ^ j 

^ jv2>cJ iji 4 Jw 4 CuJJ^ L» J-LP j . LJsjI ^ ^ jJ 4 d— >-^i L® J~LP j 

^ . 4.4^ 4jj-wj olS" y>o ol Jjjwil aJjIL? jJ>cJ jL» j Cji y2_*Jl 

jlT LoJ-LP 4j j ^j>- 4 jyS" Jj>- ^J,l s-L^V^ ( J o-^i ) 4_dLu 4£-£l j-Sl 

4_^uUl ^*ygll ^j-P <_JLJUXjj 4 O ^>- jJJ jJl ^-L>o l)1 LoJ^t £3 iS”” 

.^L® J-s^l ^ 4 jI ,4_L>-b s-lSbb jiff 

^Lp ojw\_aJ|j ^ISjJL ^lojj ( j-^^0 L)l 4(J,j*VI 4 La jJJ 

^-£3 4^il L®l . 4i jk Jl j^P (J ^>dJlj jl jS>- ojblj 4jj\£«»J! ^—«ljjU 

JT cdJb' 4 jLikJl I fl®l ( j-o^l) £* J_aUJt cu^ 1 ®J^p . Ia_^ 

aJwL« 4 ^-£1 jil ,a5Jj L^J c^l olS^ ^>-1 

.oLpL» — > ^>0 ^-®VI (3 ^*^1 4 ( j — o-^0 ^ j — jLo ^y^os>- 

I jjIS" ( 4 i-Ljc« ^ ^j\ s^v^>tiLl ^y* Jjj ji oJ pIw jj !i 

4-^^Li-l 0J^>-! ^_J Lp O jJJ jJi 4 — jJ O^LpI ^y2,^2* ^_J_P ^ jj 

( jl ^ — Pjj . w\_£_Jd® JS* jj J^2J J — *j *-£-> A^z>\jl~\ 4 — 1 (J.VI 

(j,l £->- jj jJJ3 ^j2> J ^2.Ji]\ jb 44_a1i^- oLiJL l1XJ| Ow\ ol ^— . 


*^)\j 4 l?Low^j o jj j ^Jli . 4 _L>c_»^® JjL- j ^ jJL J ?^u 4 

4^Lp IwL^j .sbjj ( j o-^0 l)I . 4 i^-jo ol^Jl fli L®*1 )LS^ ^ p j 

t^y-i 0 os-Lcj 4^15" ^j^p j — g-3 

. L^JlP 4_u^jw\j ( 

wLij 4 ( ^ P JL^I £c_Jjv 2 jl J^>“ ^ 4 i 3 JJi *JJ 

Jj>- ^1 4 j j^to J-Lj ^jI 4 >lijv2J j 4 j15" j£- |t-^J ( j-o^w*»l) ll)l 3 ^ p| 


132 


<==mNI 


. 4Jbf < , IpI 4_^f ji' i^j>o c^ww>- £ o to- $-15" i o j I5"i ^ *jo V 

(^wUl 4^f jj c^>o cb»Lc J cj> ^jj jJl 

o^ y>? ji.1 s-bJj'VI ^1 p ^ j ^jP I CjIj'VIj jOU Vjj ob 

,4i>J! ^ 

^L-w^>-Vl ^lp ^llLwwO O jj j jib objlS 1 * lil j L5^*“ 

OUI y* y J j-^Jl j s-1 A3 ^Jl j ^bJ^Jl j^P CU^Jl j C-^bJLaJl 4 j j 

y. j ^.Li^'yij U o oljl wwA J 2 Jsl>cJ| j 4 

l)Ijj j j^^?.P ^ OJJ-i C(3 ^ s-bijPVlj 

,ISU)I Jbf^ c^LJl Thomas Dean ^L* jJ 

^li ybl o ^Jl 0 j^>-i O' Brown University O'jj— > ^»L>o 
Oj^ 4JO ^Ji j>P 4_jSlSsJl 0 J aJl 4 J_>- JjCj ^i) l.g xlyfl J ^_jJl 

0J^_>-' jil (*AjU Lo^s U b*S*J . ^ b I jjL>- ’ O' 

0>i> Ojj C jbiS 4 yg*Jl b*}bM Jl^~ ^bjL-wo bJb>- ^V' *-^b0| 

J,*o-*J' y* OwbJ-P 1^ yOS* ^»V' c— . bias O' jj J 4jli cOJJi 

j' jl <*_^JjV' j' j' — i!l s-lSbb! O jJj jJl 0J^J>-' (J — s^J {y^~ OS' — OJ' 

. 2 j£L)\ libjJl 


^lihin^f ttfUl jjjIj 

♦♦ 

b»l_P b^V*^b JS" 4 jI I 2 S 2 js >- j ^J,l ob?>“ , VI y 2 -*-*. ^ 

i*ZJyyj b y^>A ^Lbl ^ — ^P ^IS^bJl y*jj[£ ^ 

. 4_yjlSsjjl jjb OwL>tj b» 01 Or 4 g Qy^~ ,J - j .$-l5"JJl 4_iJli 


2 1 00 La I 


(J? iaj I 


4_J j j^SCS^I c_^-^l jj£~! jCJ aJ L«Aj_p O ^.aJl C->1 ^ 

0 ^SCaj j o~lxJl ^jZJfcol cAjUJI 4 AlaJl ^£-1 J-*J Oj oJJ 

L«I.aJ| Jl ^JLSl jJ-^* ’ ol j_ ^ *b~**u ^__ Jl oVVI 

oL jp»o 4 -j5"w\JI c*) VVI ^“1 ol jwLj l)L^ . ^>A-I ^ 5— ^"j 

C^^A^tll ^ I 4 cl j^-^-oji“l tl)LS^ . lS\ ~>>J 

J.^.tg-j J&A J5" ^ O j— ) Jj iJllA 0 (_£ JJl jJb Ojl >1 ^ \ JJJ 

s.lS’JUl J-_jij ^^IpI c 1965 j*S-£- . Jj__dl jl 4 — 

l 5 _1p oj^Li 0 j-Jxi^ oVVI j' Herbert Simon (1 ) ( t j— ^ r . >*) 

j*_U . 4 _^woL 5 y £>\ ^Jl . (os-l^l j\iJl ^j>Ig7**o J o-P (^1 j VI 

Igj^xJ Za j ^4SS ^ jig *iJl c_^*i o^__g_>-l 

di-L O jjj y!l 0 J_£j>^I .diJi ^y» j^\ V ^.b-JuJl c_^*J b.a3 

4-0^4 C-JLS^ c^-p- ^oJj>-Ij 4_pJ_>- Si iijwJl ^ ji 4jIlc. 

.0 w\j>“Ij a\2**~J' 

4^JL_aj>~ olj al? ^il jJl ^ d*o^>- c^^^jAiotil j >51 ol ^^*>j>- Js j 

^J-alSl IdJfc ^j_P Oo-bLl ^ 4jJLoJJ I ^..Jgj c $-15" J !l ^ 

J-ajJl j .4 w^lx^l c4 j Lio OjIj iSl AjIpJJI 4 >c^,^>Jl j 

oJj>cJj obV jJl j£j>- C^-J2 jL>- c 1974 ^wo-i-l (_£-Ul wbljxll 


^U^a' jjt. t(2001 iji\^»9 - 1916 1 jdl5) : Alexander Herbert Simon j y>~* y. j_L_uJ0f (1) 

ytll Hp J AjUxjI cJl5”j cl) jl~« ^g^cj jl5” ^ (3^^ jllwul j <L*>L»»> jil_pj 

i_jjl (^1 y>- aJj .3_j»-L^Jl ^ c^LoJ^Vt |« Lf- c^ jidl 2jL-Ji cojli^fl cil s^2»V' c2^L*Jl c<-»> j ^ j_J I p 

(^jd.1) Oji!' ^ IjoU »LoTp a>-lj clJ 
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«wwJI 


.^pLJs-s^VI o y J jV J3LJ tLo-^-L ji Ljlkj j-j j 

sA^UJl Jbf y c^>-Ul cPaul Abrahams (^1*1 j\ J y) y± y j— Jl 

oL^> Oj j_g .ill olSj'Vl ^ L«-XlP 4 jL 0 c^pljg^ VI 

jwLj l)IS*j MIT ^ £-*-* y L^bj y- OIS" 1 «w\_lp o j__ aJl 

^4 4_P yc^S.A j«£l 0l5^) 1*^ jli ol) jS"UJl i^Uj £_^r J .1 i50r 

^J,l y>xJiJ Ojjyl>J ^1 P . j-ojJl a# (3 J ® ^ jJ ^bj I y-yjl ^Ul 

j-o-a]| 01 j-^1 4l^j*iJ ^^^J ^l*Jl ^j-Jl * 

.(/si 


Ajjji ^pliL?.yg VI tlSJliJ yLo-A-l xJb 0 yJl oLj-JLo^ yj 

^tJLygJ II (j\— 0 £c. s^ 5 COj— II 0 0_£>J . J >-\ &J-* 

■3jJj>- 01 y? JLa\>\ y* L )IS" ^_dJl <LS^0Jl 4Jj>-L0Jl Jjl* d->l 

y oJj>till c^IjV ^Jl ol j ^ il3jlj c^Lix>-P (S^j * j j-^-*Jl 

4^» OJJ-i JS" Jj^jd 01 y^j-uiil y* 01-f j c yil ^1,1 5 yu 
^■^li-l J^i-1 4-oJajl l3jv^j C^- L$Aj j-C J^IS”" 4-JbLj! 

ojlj^ oLp jj d-^tS^ ^ yiaJl ^yyul.1 OJ-ta c (4 O^fl (3 * 

y*y OlS*j .01 Ul y 4 pl.iyg.Jl j 4-JjjJl Ojl :>d)l Ojljj ^ fc>j ^4 j y 

^J,l c_^-^L>- ^ligj jj j^2j L^jlj 4 Jjkl 0 j_p ^1 iw4 

y iJjLioj ^J-P 4 L 4 IS" OjwLaj J-woJj j jl j-i-1 4 jJj C^wL>tl]| 

O yil oLj-jcwwJ j jJL>bj t 0, A ^5 

L^jI <u^UJl a£L*j jJl J-j>- jJl u IS” iii-l «. 

cAjIpJlII ^J-4 jy^" w by C^j^-4lii~l J^"l .-Xxj jlj L^_flJ J& dJ-s^ 


2 1 00 j* La <Lji tT I 


i7t J I 


JjLS .^Sl jil (jLjLl <J-~* c£ ^r*“l 0 ^r 4 • ‘—aI^I s-D .1 l)j^ *1 *Jl f 

oLlJUj (J*^ >- ^pl.Jg^g *VI s-lS^-Ul ^ Oji. / JjulSIj C^ <La^- 

cc5 o ^ 2l)l ^P CUj-AjJ-I ^ a_*JL^JJ I ^..jgj ^5\J 0^— ail 

£aJ JliJl j j ^plila-v^ VI $-15" J !l j*37 J-^_JU-J aJIj 4 ^iSdi I d- >Jj>- 

^ o!pU> ^ jA ( ^ > '-*j' <y ^LJ' jy^j Jiy^' s--*^ ^ — t?- 
. 1^ ySLSU* (jS-^ L« ljLd> ijl c_Jl«^VI ^ y2 ) ^ * ^pl^-jg-yg Vl *lSUJl (Jl^- 
I j^lil Lo-d^»- ^pljJg^g VI s-lS^Ul ^i>-lj jpLio* c*Jg!i>-l cl 992 ^Lp ^ 

< d.,^i aJI dj>~l i£jy c_£.-Ul c (201 1 ) j%JLj 3 c_3j^ ^1 p Ly2L>- VL&^I 

AdJ.^ jtJlI? ^jAjj JdlSl ^ ajj-> ajLu Hal 9000 (9000 JL&) ^p^Aj <j,l 
c 1992 ^Lp J jl>o Ajb 1968 ^I-p & y ^ (S^ — ^ j*-LaJI IAa Ljj .$-1 — 223 

(_£ I J y>- <J,I Aj jJ>o dJ Jj>dSl ^JsJdwj d-> jj j j 0J^->-! 2]Lj& (j j 

ijl ^ s^2jlj .S-Ui23 AJdLx 0^L£ 1 oi'cLj j-fiJ ^ J d> ^ 

. $-1 5"i ^ j-L ^J^Jdwo :>lS3l> L»JJL> <d> jj j jJl 0 J-£j>*I j^S*1 

A t j^jjU 0 ylU IBM a£^ Ad>dJl (jiJl Deep Blue c 1997 ^Ip ^ 

Gary Kasparov (^jjL^IS* c^j^r) £ ^ ^lUJl Jkj L»J-lp 
* 1 ^>-1 ^J^dwo jiff c^>- c A_^ Jjjb Deep Blue olS" . aJL^-L» a-Cjj& 

^Jall ^cJLaj l)I ^j-« V*Aj AjI j^p . 0 Jj>-I jJl A_JliJl ^ a^jL^j>- a^L>_p jL^L* 1 1 
J-x3 iwbi> jv^P Aj I w\j 3 jJLj (jlj ^plilg^ VI $-l5"jJl (Jl^f ^ CUj>c-J! ^1 *1 

C^j>“ ^ ^plJg^g VI .ITJ Si oUcjI aJIJj i 2^3 ^_sj? jl J aJ . A3 Jj J .Lai I 

j-aJ . j^xiiSl ^ Deep Blue y > «p y»Sfl ^ ( ji^>dJl Aaj ^c_J 2 jI 

.$-l5"wUl Jwbtl jl d>-l ^ I jiu& J yy) oLf aj^sJ ^ j Ig *tJl ^ 1 aJli jl5" 
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<==m14JI 


; <ca-— ./j'I JS” i Jjjl ^15" (J, jjj t4JTjJfc (J,| Oji 2j J j£- JJL! 

tlS’UJ! y>- L> iJb . (3*>Us'^l p 0->Jj>cdl jl Deep Blue OV I j— laJ 

V OjJ aJl 01 &JUS&- ts. ■ < 2 . “ ^gip OjJ-0 ^ cl:U./»Nfl 

Richard ( jilx-A ^jLiojj) ^gP-Ulg.^VI ^ISOUl J yu .«.lSMJl J-sbJ 

jJl di-^o:) : Heckler 

.(<uS*i o-L& jl -U>-l -Laixj V 49 JjUL* ^il*Jl JUajI 

^*»l jJj £y* o-b-^->- VL^I Ojljiu ^cll) 4_£-Ul (j J- 4 ) L) ( Ji^ ^ ^SvJ 
^■yg iXl J-Jj —Up xJ»l Lj*Jl oL— j * yg^ c 1 4_u Lxxj 1 

C$-L5"iVl Jj Jj>- J-_^>- J ^L»J (J> J-^-*-*’ J 4C— 9j 4 SLwvw4 

-Uuj .J^-oP doL-^J ^ 0 jLflJ J L? JUf ^ 4 j y^~ ^ l-O-U^JLa L-*LoJ>- I J i-J 

ASjJl C^o>-Lj>-I ^lll 5 ^fT ^Jl 4 >- ji, jl jaJLsj] j >- I ^lp Lalp jy jL> jj^—a 

Jj J_4-l £c-o_^-_li 4_ilfT 4j>- j Jj 4_J^I j-4-l C— 4 ^A_Aj c^pLJ^-v^VI 

. VLal J-o^- olj-4*^. c£ ^*4 0 ^ VI s-lSLUl ^_i>-lj 

40 jil ojjfcj . I 5>-! jL>- -L* 413 j jj ^-plilg-yg VI s-lSLUl J J J j-a <Jj (2jj 

J-g3 y Jp- 0} ^jSsJ . _^s>— *Jl J j^jLo 1 — gJ AilliJl a jili . ^yLJO*- j — ■•VI 

^OwbLiJl ^C-\p j-Juil ^l«4J La jlpy^ 


4 7 loiL^ ^jcJI Ja 

♦♦ 

I oL^b jJl 5 -Lo.Ip jwb a^L-I 4ISCju^ 

Lx*3j L-^L>- J iLC l)I I j ll? La-Up 1 alp jj-a 1 ?»-^L3 1 lzs>- 

Ailij ^ci.1 Aj>-Jj iUjfc (jl jVl Lo-j 3 cl oJ>c-j? 


2 1 00 j* L a in >T I 


(J? iaj I 


o Jj>- j jl oULdzJ £^1 ^ jl Windows J^*^b ^Lk; jl Pentium 

^<*3 jJl c_^LA-l L5“”^ A*P ^-©JajVl lIU-) jl 4_^f jj jl 4 j jff 

4_Jj ^^P £.3 1 ^Jl ^ i^Jj Ll>cJ 4_^<Ji ^Jl (j,Vl ^ - obi~l 4 J»*3 .j\_^£?l*_Ll 

4P j kj — L 4 ^ jj ^^4 ^JjCllJ (j\ g_>- Jju (^w) Si — £c__ll 

.4^>-^4 |*_LjCo 0 y* ^ ^ j\j L^sIs^j 4 ^y2jt]\ 

jlgjLl I JlA jjb* V 4jli JVI V^U-I L-af) 

,(^^-4*Vlj L)i^” Lo-S"" yLu*~« 5 ^ ^-Jl 

4JL ^IsJl Lo-&Yjl .^c-oJJ j-C J-o-*J Ol — ^1? w\j>- Jj C^_) ^4 J 

L^il Ojjj ^J l 0 J^rl ^ J^Uill Ji (jip' 4_uJlJl 

4^mJZj CJj^~3 .4jIw\_J1 ^y» s-lSbUl jlj.il 4^f j-JJ 0 j £>-! 

^ 0 jLp ^ j c Turing aJI aJp jlk> L» Jl ojjJj jJl JY' b-^bU 
Alan ^Vcijj jj oVI jjAill { j ? \\ 2 jjS\ 0 L/ 5 L ^Jl jILp 4^»jS jL^>- 

Jb>o! oO^j :*-~J j oli 4 _J*^j ^ Turing a_JI 0 j— ^ .Turing 


^ j. . .aj j .^-J ^“i 3 ol 5CJl £^b*j c£ ^ j* 

^J,l 4 jL) ^I sJl oJjfc . lg »»***)! j-ojJl \jj£> ^J P L^IS' 4 axJ& yi (J,V^ 

jJlJU , 4 (^Jg ^J^l isi3 0^1 ^3 0 ^Vs) CD — ROM ^^Lp J y^A 

SUi JVI S~« ^ >Jl IJLA JU-^bj .^JJl jlj^f JT L^dp 


^y.vl-s?- 4jjy.*Jl Oj-aJl^ j,Uajy. jil_p ( ^Jipt 4 _jL t(^1954-1912) : Alan Turing ^yjy OVl (1) 
Liajl (^jj jJ) Ju^j • L*jwS"j ol yLiJl <Lilx5” Jb L ya.^a>tjj £. . laii.1 j oLob ^Jl j ^ jl*Jl ^ jla4J OjlU ) J^_ -to 

^ j^.al JjSfl o' jJ' _J ^_J ^ j*-^' ^jLp jib' I ^JJLs c3iAi-l (_^*V' ^ ji*J ^w'^il 4 ib 

obi-JidJ 6 jy*0 ^pbJa-^sV' flS”4_Jl ^ Ha y _ jiaj j_gLc- ^j^jtll ^ j*& j_Lii j*_*b» b»S" tOil— jjl^jPl ^1 J__^0»l j 

(r«- 5 rj'^‘l) . L^J A^l-X>0»l ^jJI 
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OMWlI 


^1p 4jj CD Rom -Si o ol . LSli j obJ~l <jl 

. 4^51^ c-> VI ^ */? 1 <b»jV-Sl ^aIj^JI j^S”" 
cJJ^U^fl ^1 y. jl ^4 jj c£l ^5^ V cdiJi ^ |*-£- ^bj 

^jIaj ^iSl 4 _^w2j*J| bV-^-l y> JJbu» 0jJ-« l(4* ; *,^>P ASv^Jlo ) 4^Jol 4 ^sJ 

.jl j^JL^b bg-sA**J JL^jVI 

C^-w>c-v^ jl ^3 jj>tlj 0 y* jS" ^ i (^wJfc>) l) jjli 4^w2.xJl C->lSs *JiJl £_Jj 

Jjj _/^ ‘•iJ-S-i J 4i?L-w«^j .<Uw2*Jl oljl ***ll ^JJb 0 j 2> jj*-^ 

^zJ>xlSj 0 ^ jS" ^ 4>> y? *Jl 1 jV-^-I { j\J 4_L^> 4-j j-^S" C->*^bw^ jj 0 j 3 

£ x L I jl^-w^bl ^ I *Xs>*^Lsj b 0w\_pL5 ^P jXC,) . 4^o_^ » ^1 4l 

^Carnegie Hall jlS") j,l J y & jJl <3 jL_*Jl ^-kiwwa 

j^)_j C 4 * * */? xJ I 4.^\^ wW v\JJ 4_^w^Jb .4_^>jboJj |*j 4*vjb©Jj 4 _^jjLo-I1 ! 4jL>-^I 

(^Jls 4j H ebb (<*— o-LpLB j^jli Lo-S^ ,4_xjIj ^cjLxj ^j_p 4 ^jLoJ.1 

4JL««ww<J! 0 3 1— *U ^ ^ » */? xJl ^b»wb*l i ^->-^~ c 4 * * i* I c_^I^LxJl j P 

■O^r 

4jL> ^L? ^JLp 4» ; y?xJl olSwzJl wLoJju 

j arjui jlpi ji js" ^jlLj 01 ^j-« v^ *3 . (jjlpVi (ji ig**o vi ^ j 

j»l Jj p jJl j^lgll L$-o~l*i> 1 L^JljCj LgJli c^ j ^4 

C4_^fjj J 4^^.,^>.xJl C^lSwtJl ^j2J>o (1)1 V-bj . 4j ^>cJlj e-LjoVb 

.(4_^LaJ| C^Lal^ifl^VI 4_^jjwLfl) J *}b>- 4jOJilJl 4 _Aj jUb ^-bcj L^jli 

CUoi lil . 4^oJ ^Jl 0 J^J>- VI 4_Jj ^P bobc 4 >, ,,^> xJl olS^xJl 4_JJ < <2 L>eJ 

jb^j-l (jli C^o-3 yll (S ^ jll ^cJbtll y» JL^I J J jj 4 Jljb 


2 1 00 j* La tT I 


i7t j I 


la 4jlj c^Il o aIxS” c-jtlali! jJ viJjl ^ . jL^j i j j ^ 

«■! J^rSll l£ J, J — o^J 1 <^— jjJ-i; 

(J.VI (j^LaxJl) £3 j^o JjJ^- li (J>i . o2 jjLail 

^ ./? J <L*Jl ^ U -tS ^ jll ^tJlxil ;aS^j ^ <>j ^J l 

.* 

Q jyS" 0 ^>- 1 (3 llsj ^i_P Jj 01 A_J_P LS' j^T ^^1 djl O-o-P 

Jiu L^iUL jl^iVl 01V”j ^ 4_ali^- <oLp11?3 j . 4j^» 

• ^ 0 _p"” 

^Pjuj 4_jL^J~1 oLLJI 0 j> 0 4 ^V1 0 J£->-l 

. Iw\j>- OJJ-i jj 4 ^1 p j-g-^ c^jO-Jl J-AxJl L®l • ^ ^ * J 

J*w« 200 J->C J l-^IPj-lV £-Lj JwoJ^> 6J V ^-l^J 4.^yg.xJl C->1 S^2_jjl 

JjL^JI c^jl jJI JV->- ^j- 4 4ijijj Jj oJJi ^jp j*j ^eII . 4-pL^JI ^ 
C-^3 jll 4.^yg..P 4«J_>- jLL 4 100 ^lp (_£ jI>cJ $4j (_£-Ul 

4-Jj>- JS" J^gjj j c LjL-j>- 4_J_o_P Is-J>- 4_J_>- J5" c_£^J> J c4_w«jij 

^cJlxil Op cOy^^*- 4 (0y. Lj ^ 3*0 lil . (_£j >-) 4_^_^2P 4_J_>- (^JlSI 4LC. 

. J^-l j-C.4PjJl Jpli aJl ^Juil <3 jjL> wbJ-Jj c_£jl J— dl 

Ijli JSlj 01 oJj>-Ij 4 I 23 CUpI lg?*»l lij ;^rJ_aJl ptiJl ^1,1 |J & ^ c_-~wJl 

4.L>3 0 Jp- 4 ^ 5 p^LwwO C—3 jj( C0w\j>“lj 4 a^3Ji J^>- lw\ >"lj 

.(oJj>-Ij 4^*5^ I ^jfc> 4 jL>-^I ? jli 0 jP- 4 

O^LaP J jj\ j\}\ 0 j . . ■^^‘0 . Lwo^3^j C^*-X-^ J! 4__3l0^^f^J 

. • jl ) 1 ^-L^r cl £3 *>IpI L»l j L^j>& 3 1 0 ^j^Sor ol jI jj 

jl jlwLs^l * j>- VI 4-woJj 4>y,^>xJl 1 jV-i-1 
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<==m 14JI 


,U! 


tj ^ Aa^LJ? ^ ^ ^ p 

a»U aril oljLiJ^I ^1 AsLjs^L; aLv^I jZe 


0 .*. 1 ^“‘" ^-iLsLi digjgjJI ojA 

♦♦ 

(J,bu c£-^ j-^ J j— v:2-a)I < Jl j^>- ^1 j lajJb 

j>&p *ljj c_^*-wwJl ^ ^jiJl iljJj JJLxJb L&U jli 1 4 iij 

Oj-£-£f Oj-^ bo^pjJ ^Jil^jj ijCLo-fiyi jl^l (J>^ — ^bi-l 

(j^jLgJ Jj>- ^1 :>&_> I .4«^jJ_Jl 4 9 ^xilj ^ C*VI t — ^j— oJ*>J 

c_^*-^Jl jA IwL&j . ^ ^LU l) jJLSl ^1 p \ JiLC j/j_jd5\-Juil 

Jjjdl jjwL«j <LoliM (^Jl-jU^j iS^ji o j-jjj -^j^j j»w\_p s-Ijj 

• ® jjr 5 ^^■'‘•■‘■'^J 

4jj j3l O j_j j jJl 0 J-^j>-I iJl ^ & (J>jVl 3 ISs-iull 

c43 ^P C— .^^jj L^wLlP 1 . ol ^ b« ^3^kA_j l ^ Cs* ^J" ■ -v^ ^ ^ 

cJ^ULJl oj_A a^-LjUTj .J^LSjlII {j—* 1 "£~ 4P^- o-^- ^1,1 0^ j)-y^ii ^J^p»cj 4_jl3 

O-bH^Ilj y! j jJl j i? jJsib-l 4P j«o^f ^ Lp ^*l)l O jj j jJl 

jij I jv2-LP ^cjjil 1^ & UV. l)I O j— jj (JjL>cJ j%-> . Jg:, J.1 j 

4jL& ^>» j 4 _Aj li 4 0-^4 0 jjfc> J_*j j $4 j ^S li ^ . ^>.1P j—>- s )l\ 

Jjj l.L?J J3 C C^IjLo^^-I 4 oJjwlP olpL*J Jjuj .<*_^wv^L>c]J 4 mmwJIj 1>- 

^s^xJl C_5^J J oVjLl^Jlj JLPlillj -t 5 jl^ib-l o jjfc O j jj ^J l 

^ip 4jliJl ^j-4 5-J>- C 43 ^P ^ L 4 JJP cdU-i — « 

LJ ^AP l)I Cj%-> ^j-^J < olSsilj oVjLS^Jlj wLpLall 


2 I 00 f* Lc. i~i~i >T I ^ jm4 jJSlfcuJ I 

. i?bcVl ^1 p c— i ^ olU J-*aRj 

LgJ j J3 l)I j%-P jJb$ . A-^^J J_Jl A3 yl, b O Jj J y!l 0 J^>-l ^OoJj V cl -Jlj 

(J.J . A__x-o-wwJ L» c_^P V 1 — gjli Cj^Jdil £jA o-^Jl Lp 

: Jbll aJUI oljUJl 

cpULxJl V c£ j-U^l (Jbai?Vl c_ -^h • 
£3jJl V -LiJl jUjVl jl -i 3 ^JsJLwwj • 
wLtJl V ^iwUl ^s^2jJl • 

l-£-o-£3j Ajjdd^f! AjJJb ^jP cObl • 

jlj jJb j jjcJuJI Ol jJ*-Ul (^ 2 jj • 

CO-^J b^lS\J cbJ A^dJb A^gjJj j y»\ 3 oljLxJl 0 jjt Jd Jixj 

A3f jj jl ^.a.b o O jjj ^ . O jjj oj-£^>-V A MjdJb 

o jjfc AjlJL>- ^ L P Li ^so JJl! . £_3jJl V -LdJl \p j jbl l) 1 <d* Jj 

.bJ ^SlS ^ A^f b^JV V cAj ^>« dJl ^1? (a^jJI) oljLxJl 

A-^jJ-J| A3 3l jS"t j b ^ol (J,| ^ipl ^y aJLj ji^Jl Al5Cdw4 
3l j jIp^j obi ^jL C*}b^3 . wLwLaiJ <L»j*)\Jl 

. cOl jJOj CO^Jl joS* Jjii? 1-^3 A^^jwUJl 4 3 (j-ul y> ^ 

^LS"JJt j_jLJI ^Jdl — Hans Moravec (dl— ^1 j y j— 5b*) y-*i 
:% f l3 ajL»1 ^ — Carnegie Mellon (o jL* (^djbT) ^ ^bk^VI 

^A-^Jw\-Jl A3 ^scoJJ A3jb AjI $-lS^d!l ^c-al jj J_*j ^1 clbjfe b-fl^j (J,J) 

yp y Jjp 1 j j^>“ bi s^» 2 jI lf g*>^doU «b ooj $ *y 1 1^3 

j! ^jA 3 ! jl ^j_^b>cJjVl r* -i A jV C A Jp Oj 4 j3 
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«wwJI 


.(oU-ljjJl 

^L»l jJl L)L JjLaJI 3 I aipVL Oj^-4oj ^ULJl ^2 xj l)I p 

IwXjJ->- Lp l)I Oj^X-J^J *-£3 . <Lo-JjlxJl 0 ^JLl! 43 ^xil 03l>-J 

4_lj_oJi aJ-p < > j-> ^jjazJ., 1 uJJ-i — ^jL^j.* £_ jjLiu^» ^ j « 

^a\j j]\ (Jj .4-^Jw\-Jl 43 yh\ aASCjL* Jo *}L 4 j jwiil 

0\S . 1984 ^Lp CYC ^-p^j l£-^j c(4j ^S s-oJl 4 — p ^ il) o 4_& $-1 — 
l^pllL-v^Vl ^ISLi Si ol jl^r^ L>&j jl> ^w2j ijl *LjJl l*i-& £y* j 

3 jJLp Jjo . -^ J £t-«L jJ ^ 4-^jJ-Jl 4 J ^xil jIjvjI JT j—LLi j! J 

^ CYC £c-*U^j cJjLiJl J_«_*J! aL j£> 

jJfcj — 2U 0 j_X« 100) o^S >-l J-&J 1 L> * *~j CYC c-3j gjl jiff 


^IlxJl ^Jp (_£3l*Jl ,<g>cJtJl \-^3 j*J ^lll Cj\ 4 ^Ixll 3 w\_P Lj j£L> 1 XJ La 

aJL L-wJl jL^Jj ^4 1 &j^_p^ aL^JJ o jjt> .(2007 p Lpxj 

4_wsjoL>)i a!>- j4 J5" O JlS'j ‘C^” ^ (j - ^ J -0 *^ ^ jj<^ I XJjVJ <*1* L2-4 — 

^ULxJl jj^i jl O j 3 ::» j IJU CYC £&-®L ji ^ L) j-^wli^i.1 L^J L?.L>^o 

.^ISLUl jjfc ^>- 03l>-l eP j-v^ 5 ^-Loj 


iU2l J-jLdjo (jLtilW 


{ 'j* O jJ Jj £-« ^Lfi 4_*_~3 Lp ^1? jV q j—* 4_s^? ^oJl C-* 


^iJL-L» wL-^c.ib^VI cTomaso Poggio 




^Lp (^3 ^xjJl V o j_) j jil oj^j> 4 ol ^Pjj .MIT I ^>- jjSsiiJ 

^c-«L jJ ( J Jj) w\ 03 Jjtoj 1 oS 4lg*,.wvJl 


2 1 00 j* L a in >T I 


i7t J I 


JUf ^ jLwwU^fl 4_Pj^ ^wU2Jj J^” C-^L-wO- ^ 1_P OjwLflJl 4j jJ t*_^_^L>- 

4jj\jdJl LJjwLi J| ^jl^ygll I jjfc jJlj . (Aj j jjjJl 4 3 ^_*ll) j C AJU*j :>J_£ 

jlSj) .03 ^>"J jl ^Ji>sJlSl 2ilj3^l ^ ^ A^j>cxJl 

Uj^7 Li jL»l jjlc jlS" lL~w>- c 1 j j j.L?j ^ a-w©j&I iJl ! 

^x>- c c^l jjh ^y^-j j-** 2 ]Lj& jLT lil L» lj^Jj>t-J L?-a3 AJliJl ^^a 
o jj jj l_^3 jy^i ^Jl JjVI 0 Jl vii-L> c-J IS" . (l*lc o^^>-j I j^j jl 
. Jl iJlj3^l Jp jLi>-l J jLJ^I JpI ol>-j3 j! j-od^L 
J. p c-^-J->" c4_jIj_J| J . IJj>- lis^wo jl gj-l Oy.j (it j**Jl jlS* 

C~s^a J C jJ-5-3 w ^ 5U .J . 4 .pLp Jl c_^w *»L>- 4_joUo ^ j_IijJl C^wLscalj J xJLa 

Jp L?x^l jl ^_^>j^uiil jlS " j caJDI a s-jJ A-J^LiJl Jp °j j 

^1 jl 0j ^i'j LldS" l^| L« ^Jp*V c 4j^jf aS'jvj l yjjj ^-1 

<W? yjJl J ^LJ jl J*3 C^jO? CU3j £^-»l J jl yiJl SL>«jI ^_J Ip jLT . V 

jLio JVI c_^-^Li-l jJL i jl ^j^^Liil jt-Jj . L»Lc oj j-v^-ll p 

. I ^ ^ fl ) Oj ^-yg.il 

^j-« jlgjl j LI d- ^vjr col jLi^VI i y t * JjI j -bo 4 jl L>- ^>- ;^>-j 

Jj^il ^jLj j y*H jt-^J-l jlS" olj_ Ll ^2 *j ^ (j^ • W j^ 5 J^t — *jJl 

^jljp jlS^j) .4 jI . 4^-L- 4_Cj-^j ^Ldo-J C-k ^>cJ 

Lai cA^ll ^ 82 4^wwjj 4j>t-j>c-v^ oLUrL c_^wvojL.| j| L« 

.(% 80 a^wJ L?^v ^ill ^ j cjj-Jl 

iJjjj . (^Vl 4jt> ; l?!l) i y» j^) jt ^ j^-Jl 

*V (. JxaJL 4 L>&aJI I lill?) i4 LLaJI ojLxJl 4 >x-^ Is I oJLJl 
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«wwJI 


4jI_9 c 0 j j-s^ ^ 1,1 O^Lp Jl Ji - j UjJLP c (J lill J-w*^< ^J_P . kwCLfij 

^j-4 La^pj oUj J.I j Jljwdlj j Jl L$-o-^-wJij jjl >cj 

. i^j lLl^- o^ J^ (^wUl ^c-«L5 jdl .a^^jwLlJI 

cajLLaJ.! ^Lww^*^AJ L^jL>- lyy^- *V J iS j ^ ^°j j-v^ (J,} Ji-d L«J-lp 
0 wL& J L?, . C|t-^>- J^" J>-ta 3 — p j-ull oU-Jl jj — > 

£cil*J (jl 1 4 .C^ULi? Owl P J| Oj j-ygJl I ifi (_£l .£c__! ll CC->I OwwwJl 

c4_JbJl AjJsJI £—4 J-^r-b J' ■ oULi? JVI ^ ^U~l 

oJsj>tj o j) .!?■>• wbLaj c 4JL JsJl OwL^j^ . J j ill lwi_& ^J_p Jo-*Jl j 

. j j. ygJl 4ji-l*i llJ jJLp 1-g.x.Ju ^Jl 4j_wd-wwslJl 4 jL> J 2 JI — (_£ ^>-Vl J-> *dLi?j 
.LLcVI J-p (jLo-pl JSC -s^ V' ( j-^r jj) £c-4U jj V) 

jL ?-l ji j-v^j Jii« cL^ix3 J_p I o j jJL JL*J ^__d! 

J j^- 4 jL>- JjulSLi 0 jjt C^cJj c4-flJbl^ Lljj s-Lj^Vl C—S ^xlllj 

.* 

Jl J_pI £ja 4jL> J gJl >j| lilS" (_ 5 <W? jJl J c^>t-o! c La^*“ V j 

$ASjJl jS" j-4 Jl Vjl CUJfcO . J-juiJl JLi JpI JI ^ J 4jL> JlSI j ^ J 

o j-A j-4 jjj STAIR c^ — LIS cLwj>- c^j jjUIi^ 4*^L>- ^ ^-PliL^VI 

(^j 4 ?u»L>- ^*^4 ^Lk^vi 5-lS^wUl cj jjjj) Jl aJL'IjVI >"VI 

j -4 4 ij JaJl j_^ Jl £_ — Stanford artificial Intelligence robot jl 
4_Jj cj*lw\SI 4 STAIR J j — L ^Lj Ji ^ 5 — ^ 

.4jjll? (3 J 5 > $.LjlVl < L>- J J J^- (J J jljJwUl ^ ^ A-S^> 

CjLj-JC^ jjw4 4 ^j Jail Owl gj ^L_siVl c_wwL>- O jjj Jl o J^j>-I c^^l ipI 


2 1 00 j* La <Lji tT I 


(J? iaj I 


. c^jjyo ol jL-^j ^ oy$j>-VI ok& Jiu <y yj cyjyLxil o ylll 

. l_L& y* yTl J^3 ^* k: ,*u STAIR jj iLy*- £4P.al>- ^IkilySsJ 
.STAIR ^ y ^2 Jl 4_4 y |k jl cCUjjyp ^ O yj ^Jl oyprl kVUo 

£^klwwU 4_>li cOU» aJLaj y dJJ jv2J>o 01 4JJ» ckk I J . 4_^u2Jj 4 jJ 

4jy>Jl j ykl tkVb L^ljjULj c Jjlkll ^1 p ^LwOrVI y® AP yo3f 

^*k~*.wa 4jI 1 ojT . l^kku j JULyJl ^lp ^_3 j X.1) ^_) cAj ^5*13 y J xaJIj 

. l.g^^cJD j Lgj JL^»^[I y> yp jS*\ a£.Aj ^LJ^VI yip ^ ykl 
^_i c Jjlk ^1 p ^kiVl y® AP j-o3f yj okL- iO jjj ^J l OjwLi jLi^-V 

jS STAIR l)I oA>j . yut* s-yi jL^>-I ckk 01 ‘Axj oi>- U ck*l j 

cy yikll £yjJl y>cj 4j>r jj ^_> Lu y s-LjoV-l wbJji-l c_^Jjdl JJL- 

J jJl y£j y J y>y STAIR J^>- j — a ajI^JI ^ ^3wL_^Jl . o y-i^l j 

Owb*t I j Olj cLyc® J aIjOjj 4jiil>c_il cJj^Vlj s^LyVl k fi-k J ^J~o_*Jl j 

(j\j ^L-Jl y« y^oJLy C 4 jL) ^ kll okgj J .^kwwv^a 4 xL j-Sj y?Uc_joVl £-® 

y* ^JL jk!l ^ip VLt# STAIR *Xxj .y£l.\ ^^-pLJI 4_L*_aj $.yi> 
L J p STAIR ojk jt-pj) .ajIjJI y® aJL>-Iju $-y£ JSk : J J,l 

£-Ly VI y® ^-txj JyL« y£3 c4jLll^- 1 jl jj y® s-Ly VI yip k ^ j still 

j^-vwll ^ks2?l lil JJLiJl ^ja 4Jl?*ej cy L,^.^ J . I g-Jp l- 3 ytlll ^kl^o ^lll 

.(4_Jl yip j»L^-l k 5 yklj U- jU- 

l)L>) (^yr^ C-* *>- ciljy yJ 4j^Ur ojl jjJ 4^> yj| ^ Uol j cl U-Vj 

LAGR ^Aij c4Py y* wbo^- ^^Ip Ajy4 Yann LeCun (OLiuk 
jl (Learning applied to ground robots 4 _jjJu l ^I ojL_kJ I jLs^U-l) 
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<==mNI 


L J & LAGR prl j*^) 

CAjlwLJl j%JL*i l)I L- ^>tJ ! (Aj J-pLv^Jl) ^lp*V 4 _Aj jb}\ 

ojoe-v^Jl cJl! ^^- 1 o jL^ A->t^- ^ j^> ^ p 

C 4_Ii^>T_Il A ato ’ 11 ^c^jC. QL* ^j2j (1)1 jijy^ C/ 1 

— aLJ^VI aA& (j\j o^j >j ^Jl tviJJi Oj«jj ,L*jLj^ ^ ^»1 ^>-VI 

•J3^ ij ~° y ij Ji (*— — ^ f' iav»VI L_ 

jL*^ioL^! I jl gj>- Ajj GPS ^ilstll ^31 ^il o jO^ ^UiAj c-> j ; j ^flj 

. L^_*L»I ^ c ^i!l ^>-*^1 1 2Li^S”l ol » T»~ ■ -.i 4 j °-3-l co ^ 3 *J^*}U 


aSwLj J-^jj 4_ilkJl aJIp Pentium oLJlij oVj ^ y>^j 1 <>3” 

Lpr jJ .aOUJI ^ CjU-> 1 Jj— * j:.c->ULJ| JjLJ (c^-ijol) Earthnet 
aaJal#^ oLjLf- j ^>- j ^>ti)l LAGR j jJl aA * ^ t _j ji ayiA ^1 

c^Jj><J.I jL«il ^ J-jt; OlS” a y> JS" .aJL jls ^ 1 g_*_0?j ^ 

oLJL*Jl ^Lt- aJ jJi c-JlS” 

<u^2: f J jSn of STAIR j LAGR 0^ 4-**il oUViAVI j-* 

aJ y>- (J^>tj cIoOj O^jj _^ l lA* 1 ^ .9 i j^L«2j a jSfj 1 ./g../grO 

i — 2 VI Ui—^ \jp . aJIiJI a ^il ^ Ail I jjt. (_£.sl si ol j%— l*ij 

c j j^ai\ ja Aj^li j — I aJ ^l5o LAGR 0l—9 c STAIR a i ^ j j— v^Jl 

Jj * 1 2J J>- ^ ^ P Ls^? J_P ^.LygJ 4 

Ij2-i-ww^ ij I ^ |^i * I ^ O^LaJ! 4 * i 1^ 0^1 

c4^U aJ*^Iai^L> ii LAGR — GPS jfe u— p 

UJu^i^o J cL^wb jj ^1 4 _^j>- jJb 0 elLip L» .4 jjwj oL>-Lu 
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2 1 00 [£. <2l I 




£CJ jil C_^jT ^J_P O jJ J jil I J & JjU Jj ^7 jj c AjL^J ^ . Oj^-JoL-4 

ji J*^ 1 J°} 

l) jt-^3 . ^ - g , 3 l]gj S-Vj-& ^U^tJ I CU^S" C^-U ^ — a 

olj C^gpl lIg^ V' — !l 0^*-v2J j%-£jl (jl — o-pl ^ 

^j5\J .L»Lc l.^ -o .-^ jjj tjl OVI dA L*r V <j j to; oli ^ j 

^>- .*)b jb Jlj L* Jj ol 1 s^2jI jwiil c^S" c-bu! j j.bi^ * 

ji Ljl . L&taLal) C-JJ jf ^JLjCjJ Lp C— i j j.. ^jyaJl 

^ip (^Vl A x^JgJl) ol 9 ^1^- ^ol (3 ^2 j a!>- J *j Js :>dj 

.oLp Ji^\ jjjj 
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<==m14JI 


(2030 jia. jtWI wj&l 


0>uaJI SLoJaiSI 

^J^iwwo ^ cj> yjj 0 0 jjfc Ll«IjI J 3 

c^-J ^Lil ^ j£- ^1 j ^ J-JJJ °j — y • -^ 2 - ww '-^ 

* o' * 

o jj j jJl 0 j^j> 4 ^wlp jJi t2006 ^Ip .^JU^» Jl^pj c^j— jwLi ^^5" j 

^l5l <L« Jji-I CJ > jjjj 0J^>-l ^ wlp £jLj CJ jj jj c_J*Jl 950 ^-XxJlj 4 ^pllygJl 

w\i c4_Liil ^ jjL*Jl J*>i>- cj^ • ^ >!jj <-i5l 3450 J,LJ3j J jL^il J-*-*-* 

dJJb j O jj j jJl j*J-P j fcO Jj 

. ^o»l*jl JL4~1 ^.+<2.3 Oj c£-Ul O Jj J jil 4^jJ 

OjL-P *^4 ^P-4i L* ^Lp j> S"Vl jobJl ^JL J 5 J 

v? all ^ Ll>Ij Lo*^ . 4 jIjaj>-j 4«o^o^ L^-J-P 0 ^i -^4 0 4 ) jj 

c-oUd) j J 2 jIJ-I c-’Li'Li ys* o 5 j-u^l ^1 L» jj c^s Jj c j\_>-Vl 

^L>J.I jl (j>V^ *— 4 j ^oJj (^wUl c_ 3 ^Jlil 4^- ^Jl C^J-\ji~l e_jM 

• JVI 

^Uai £^IJ1 ^1 ji — JU j o ^>dJl ill (Jl — >tll l3_£> ^1 p Jj — Lk> J 

c4-LL?.xJ J^J^>cj3l j j j L»Jjp j_pI j5 ^1 p j%JIS 

sAjg.jaJ 4-Liajail LJI jL^- ^1 p 4jJk; j Js jLL 1 4joLi ^1 p a>- jJl ^1 

^LillJl (j . j 3t-^Jl Jlkj JS^LiJlj 4 jJlj 4_Jw«jJl ojil 1 4 lk*Jl 

^*^»J C4_5jLwwJ 1 C-^jL>«LlJl ^jA 4_Lj2jail LJ1 jL>eJ |*ip J^i-1 


2 1 00 j* La I 


i7t J I 


.^JiLaVl jLjL-l Ll^tJ-C. (,\jb j\£* oj Olj^kJl dA ^ j Jbl LfiJL a/3 a*> Cjt- 5 

(j»l (J,l jL> ygl c jlj jJJ J^>cJ ^Lp 4-Jl O V-L 

^JjU . 1 g-o-^ £t-al5 j\Jl £^JuJl ^j 4«kP j 4_wo_^j j 4 *J 

cti_J_P La . <LPyuU oJ-uill C->1 ^1 jJl ^j^a SJS- ^b VI ^1 kJl I -L& 

^Sl ‘Lu^Jl j j» *lgll ^ j^J-L jjb ^ jJL^j c j-al jVI 4^k*j L)l j-^ 

.£tJl cOljkJl 0 j5"Jj J A*jj\*Jl 4_ojJ?Vlj 4_SULJl ^^-llll 

LSVLul ^ ^ _^>*i5l o jl y>-\ £ c£-Ul J,l J-L2 jL!I a>-jj 

^ La l^ .I.^\_I . I * 1U . ^ -1 1 4 1? * * ** A j| ^ * - *^ r * ^ »4 LS^ J^~ ^ j |l^ x * I 

. l)LowJ| ^a 4 JI ^a J^aLtlj Ljl £^oJ>c_U . 4pl jJl JJlIAj 

jJ-U Lgl*^ «-LJL*ljl ^j^a 4_>- ^1 J-JLlk.1 ^ O jJ J jJl 0 J £>-l L)l 

^j-a J&j J t -j£> Ig^Mj JSjLajj 4-jL^wJL C^> cAjj-uLu L^JlS' j 

^ ^lp 1 1 ^ 4jLp ^Jl (_}L^ ^ 4 .»Lo»P t “-)! a . . 1?tII S~1 

jl br'iNfl M.I j \o.’/>\ Via* t jvslJ-l c- i ^Jl ^ Oj— *Jo ISj cjl ill 

^ LI . i__JsJl dL> ^p ^ a 01 jl j laJ l 3i ^ ^ oL_pL~J 

i0aJj>Oj is jl_i-l 4^Li 4 4^- J 43 tc «j j-aII J ^Al^ll 

^s ~ j ol jj (_$ i Jl (J,VI i_...Jjll 4 37 j J'i . ^ 1 , V^ l— ». ■ ^A.lgjl 

^ip ol (^-^l ^il 4^- ^Jl ^ jl? * . jj 4.1? ^ ^>cJ».4 Lwv^o>c_*>> 

?(^.ii.^j (^wlil La ^ ! 4k r ,Jl 4-Ll^Vl 4Pj«o^- J 2 jL^-I 4_jjLi 

?jIVLj j jJt-jJl I Jjt> 0 y> j*-S" ?jIVl l^-J 

U-a Ak^O 4_Pj^- Jjj j-a jL^-Vl ^ C0^-a ^ 
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<==m14JI 



^jp Lcjj c^c-oLill ji ^ L p AjbiSsJl (Jj ^1? V .ol ;Ur^fl 

.C^>Jj>tl)l Jjj 

j .4 jLl*VI /j 4 <LJbJl 4 (- jj,| 1 fcjjJj 4 >l>-| JS” J 

ojjt> J^4 4 Lwwv-L>> 

l— JJ_>C^ . |il jJl £.Ll?l ^J-4 OwLoJLcwJj J s^l ^lp $.Lj 

v * 3 1 jj cOAjIjIj 0J_*^o0b4 j oX«Loj>- ^y» L&ULbj yJl oULJl oJ LiS" 

01 l— ILj Jij .DNA olilij j0b>- i y^ jl j-oJL^l> 1 

C (^J ^ b-X-i. 1 ) ^Jb ji J 1 ^"^ ^ ) MRI ■ ■ -*■•*■) L>4 ^ I wL^*^_v*J b 1 

^yaxj JjmJb Jj>- jj) .OJJi -\jw 4_LL>kJo 4_iij biil c_^-^bb| oyg->-l ^ 

Lg-^xJ cWebMD c 0 j-& ^ *1' y. Or 4 aOI^lJI ol 

.(^j ^ ;M l^j j-woju ^yJl 4_L«l5\Jl 4 SIL 2 JI j ajLOJ^JI (3j yiJl cJ>i 

^J,l Lgj ^ yij ^yJl ol jl jjJl c«Jp! ^p (0^^* ^ ^ jUl 0 j-^j j 

lil . <*us> 4__jLp ^J l ^llki ^1 p ^1 jJl c-Jj b? c c— **JgJl os\ p 

c^yLOll ^1 4^- yJb v— * *JgJl co ^JlSswOuXi c >15* 

^ 4 ! jj iS y^> c^yLOJj ^ y^>- (0^^ .4j2iX-4 4jl_pj OjjjOo 5-Lbl y^j ci^>~ 
0 J-s^ ^JiL* ^<0}^ cOir^ j ^ ® j ^ — pLW>! $-15^^ 

^jLiull c_3 jp (jjj 0^x>l?r>^o ji cJjuJIj ^L5*il I j_^_J 0 j— J*VI 

(*-Aj LT^ ^ j-<JJ ^Lkplj 

J^4 JObAl^b aS"” jl j)J\ ^J P 0 JjjT 0 1 g bj 

jOJ j|Jj — RP — 6 JbLJl o jjj jJl j-£j — J,l ^j-0^ yT J*iJlj i_>- jjj 


2 1 00 j* La <Lji tT I 


(J? iaj I 


jj ^ LJj jjLJIS" 4jo»LL ^JaJl jS' jJj) ^ 0>UUoUl ^ 4^|jj>cJo! 

^LpI jUL 4_JoU> UU1 ojLp j .UCLA (^j ** jl^-l 

4j>- jJ jjOs jUlOl 4_JjLi ^-*j j . o jlj^i ol ^J_p l] (jLaJ 

O JJJ jil ^ Iji. 4 IS"” Jj>- jjj .(Jl U Jjo ^J_P Oj^O J 5 ^L*JL>- 

^UjOu o J 9j US' . O j_ j j ^Jl A-Jl j. , .IflJJ La 4j J jJ «. - U 2 IJ 

^j-P j*_$sJ>tJl t, - UflJl £-Uo*j . jXl J,l Ow\ :>dJl aJU>- -a (, k!l 


u-^' 

LSI y* j c^O 3 JpUJIj U 2 P ^IwbLoL O jj j y!l ^ wbu 

oLV jJl ^ U~~^- J* l/H*^ 4 Uwwo->- 4 Sb*-I |tJj 4 j*V I y .Igj .£cJl ^ Ji ^LUil 

6000 cS j-^ 1 *L>-jj V 0^*“ ^ c L jo 4jiiSsi.l 4 jI_p ^J l o!w\j>-j ^J,! oJ >&iil 

0J^>-l Jo OjIj JJL$ C 4 >- ^J-l CjVLL| ^S 3 ^r 4 ^J-^UlU Jj&j-a <—* 

0~J>- t£_£j^ ji^Jl 4 jl_Pj ^ L»jVl 0 Jj>- (O-U>t0l oJ £> O j—) J ^Jl 

C^^lSsj JS cJUoJj ^ ^ -S 3 jll ^j-a ijUl 4 jI_Pj J^l j «. - U? ^jJj 

JJUll ^jA ( j5voJj U^*cJ ^4_J*^U^Vl ^j- 4 i*-b j- 4 C-* jJJ jil 0 J^_>-l Jo 

• JpUJIj Lg-UjJ 

^A»j .Ur jJ j^SsiJl oJ ^IUl ^ oJbl jJl Jj-Ul cS-^J OLLJl j so 

(Ju ^ ‘UjV! iijI-U cj j_ jj ^J l ^Ip’ ^IjLL 3 j-«l ^j — aij 

OLlJl 01 ^jJ c^uLlI olwL>-l (J,l jiijJlj . 4 U 2 JI 4 jLp ^ j| 

4jL^ ^ C Vjl • OwLp o-jU»V 0J-!i jiJ CC. ■> Jj Jjil |t-Lp ^ ^ OjlwLv^ 

oI^UjLI .^IjjVI L^Slu obi — oJ^I 01 -Uxj c Shinto ( j^^^) 
co jjj jil oj^>-l jt-f^ijj c£a! Lpj JULVl -b cop j^Jl ^ . ^JVl 

.4_Ljl!I ^j—i ^jb!l (j^-OVl ^j— P ^ObVl ^j- 4 wbwUl ljw\ &U 1 aJju 4 ^L-j 
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<==m14JI 


4 wo-JJL) Lai 


4_>- j <Lj ^ J iC CJ> jJJ j}\ Cl)LjLJ| (jLal?*V 

i^ii-uLp o^-aL y* (S y ^ ^jj» c OI jLJI ^ . o^aLaj 

j^UlC c^5l jJl ^ 43 . 4 j ^JL! 0 »^Jl ^>-llil vfJJ y>-2> Jj-P 4 

. jiUJl ^ ajjUcJI cj jjj J>\ o j^>4 J,Uj>-i ^j- 4 % 30 jbLJl 

4j>- jS>xl^j a J,Uj CL^ $Ljl5w> Laj jjIS” jl jLJl 4 j>-I jj cl -J \j 

0ja»*}U Jjii? 1*2 (J,l 1 XPxJL» U^U^Jl J Jl jJj J Jjc« ^ .4 Jl5w> 

$-LoJ-P ^y 2 -^. lS ji . oL^-A-l ^ J_ju jlj co^j>-l jJl 

^LLjl) ^l5w> jUa 3 .£5Lj& 1 4JLJflLJl AS" ^i-b ^Jjll23 ^Ls^2j 

jib fli ^ Lp (— \wJl ^ll Jjjca ^U^Jl J l) 1^V ^wJl jbopl 

OwL> 6J JjJ j) .4 LaLI ol (J*^ >- (o (Jj 3C« ^y?bL>ol) J >-l 

OwLio I jjfc> ^y^sjC^j . (l 31 lail 4 jL^j ^ b^2jl 1 JJJ jl ^ 4 _^o2j jOl yg-^l 

( -1 2-C ^J l_P ^1,1 ^^2 ^ 1 1 j CL^>~ c^Ul ^1 ^d.1 ^lp 

^L^JT. ^^UflLs^g^U 4-Jli* 4 ( iO jJ J jil 0 J ^_>-l wL*J . 1 wLjL« 1 ^a! 

^Ip ^2=5 jil 4^51 j^»j j\ sLajJI $-1!ap1j 4__jj^V 1 L-Jbr JiU cOl AjLiLLwwJ,! 

^_3l ^jl wLa 
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2 I 00 f* Lc, i~i~i >T I JSLfcuJ (*AjJ I 

(2070 2030 Jjfil 


ajujL^jUf 4I19-J9JJI ojAjJ 

V ^ LjSO to j— }J jJl 0J^>-lj LlILp £tXJ ^ ® c cl) jiiJl (J j— L>cJ 

^JSCJLu ^jJ O jj j jJl oj-^->-l c_J-pl l)I di-S-i . bo jp- j 

cc_^SUpj ol jo^- j JjuLxj AjLjk ^ c jUsiVI I 

O Jj J jJl OJ £J>-^ 0 J ft lj j^ 1^> . 4 o-g-J» J^SsJ 4^/g.Ju ^1 £j» (jyj—> J 

.LfcpjJ 4_o.^x>JJ lii J I^-ISsJo j^Ju ^JsJLwwO 

O jJJ jJl OJ— £>4 4 pLu^ ^ ^Ij^-Jl wL_>-lj iJ*V 2 — ylll J, C_>t^ 

Ljj jiJlff a—j^Ucj iL^VI c Weimin Shen (jy ^ >» Oi— tj) j*j t4_^jf j^)l 
oIJj^j J»<^ ^ 4j ^ ij .University of Southern California 4 — j y£?\ 

ApJ ^ aJLJI CjI J >- jJl5* L^-Lj J_JwLi]I ^jSs_C o j\ juJ oLxSOj jj» 4.. .JgjT 

0^AxL« dJ jJJ j^\ 0J^>-l l £ *1-P ^jij^JJ . 4_*_P ^jl l £ X ><v ^ O^Lpjj jpc-JJl 

c4_Lojc« ^ j . l^TflJg JJ A^wLL^JI LgJwJJ J j^pj cpp- 

jl jjijll^ ^ Ax*lil 4 j2j jldl tjJJj J tAlflj (Jjaj JS ^jiJl J j ftJl ^lp caS^pi 

4j *JbtJ (S-^ ^ e^*Ul »*tj (j\ LojJ. 1 jlS* c j <®^[l j kit ^ .MIT 

.dJJ y>- JS* ^ 2uJb*i* j aS" pti* o j—j jj o j^>-l y cap- J — itll 

apj-o-^- cujIj cMIT j ^j jj2jIl» ^pCla-yg VI *ISjJI o jj 1 — ^aip 

cjl^ J .tlS^JJl jp jJ-Aj ^IoJjj olili jJ, O^jj II A_JV^ (^«a!l) AP jJLL® 

c4_J*V^ ol^-LtJ' j j\ j jSsJl^J! ol yLl^ j ol j jLLJIj ^c_*j o^jl l? 
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OMWlI 


colilij LjJU-tJb ^Lp o j jjj 4iLj?^b 



3 j\— A\ ^iuwV) STAIR 3 a j y^aiV) LA GL '.Oyj _^\ a ^>A ^ ^\ 

.(^jyA\ v y»-*V) ASIMO 

aAja O ^\ ^\ (\^1\ 0\-— o^i\ a 0\3 c^ s l\ -\J-\ a j-Xs ^ a\jV_^\ ai\j ^\ ^_£- 

. j y/5 JM a^\ AS i ^ 




2 1 00 j* La <Lji tT I 


i7t J I 


jj&bijL» cUSC o yJ^-\ b J j jjLJIS" 4_?u»L>- L» Jjp ^50 

4j>-L_ww« c4_otSCll olJ ;>- ^j| obu y> Jjfc>b£j^> .L»Lc LaJl^- 1 Ly 

jl j >tij" Ol b^iSCc o t aaj 4_s^» jj 2 (J,| l gJL* oJ j J5" 

^1-P • CjIjI j-J-b 4 ^ C^l bl^Jl ^y» wbJjJl ^Liob i^J-S ^ o-wwoj 

L^SCc oULL>- s-LiJl j I ^>-Vj ji-> ^*_A-wo 2/y.b*j s-LiJl c Jlill 

•# 

l ^ jl bc« ol o*xil ojjt y ijl ifAlP l b j .(3 j— SaJlS* jjJ > l)I 

0_\j Jj>- 4P yo^- c±- *>ftj Y ^ y>- jS^Jj ^lp ^1-A >tl*»b 

jl jg.i 2 .aJ I jl <*_^S""bL*Jl jl C^li? j.Jg:>- VI 4 A_jo oj^j>-*Vj -* Uli 

s-lSbiJb b^-3 AJbj JfT jj>uJJ| oLxSO 4^ 5 4P yo~^- 

.4Lg*dj l)I (^1 ^ l^^wvjzj <*_ -y y o^LpI ^J-P ®j‘-^Jjj 

lil . 1-^/3 jOU yj \ jp 4__J ^2J>xJ> 0 jjfc> O jJ J jJl 0 J^J>- I 0-\jli ^ L>tJj 

L-3jvgJl ^ligj ^ i^Jj >~ ji CO y^sSS' Jj (_£.AJl iO j_> J jJl 0 LS" 

iwi-A ^ 0 yb>- ^^P Vjj Jj! — s^J C^^—g-c-s^Jl 

o jjfc -Uxj j c4j>^laJl j^_p 41-4 s-j >- J5" y *-^ J .4>wwv_aj (2J it-* cjl-\ i-l 

C4_aj ^JgJl oJl^J J . jlw\ i-l yy y^-^l < Jbi-I ^J -P 1 ^-w^aj y t\ J 

> c xJ co^bfc 4-^5" jbjl dJ J—iJ jJj 0 j-£-2*r j Cf* L ^ ^ ^ 

. bg_^j>-l y ^jl oLaxJl c-^oLp! ^i_P Jjb>tllv^ 

4-wJl ^*^byg| U-^» I jj«^ 4-^S^j^Jl o jj j jJl <*— 3 

^jS" ^ yj cjlii! ,4jjl^dl 

ifji j>~\ 145 4jU^}j 1 — 13 yj^-l bf c2007 ^L_p jLgJ^U 

AU>^<w2J c43lls jiS^L ^ <> -^‘j b»^Lii« 015" jSl!l oV j £.j 
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OMWlI 


1)1 di d y 4-^jLxJ.I do I j i-l oli« Ldjl d5lj& . ^y j *xJl ^j s?xj 

i^JlISsU^ 4^4 y j yZ yu* d y ^ Jd" 4_*SI Jl s-l>-jl 

^^>cJ2lJ cILaj^I ^ 4-^5"j^l!| O jJ j jJl OJ-^j>-I j ^jIj l^&J . aJjII? VI ^l 

j> 

d j caSLLJI oAL?^- j c_^-jUVIj c 3 L^VIj ( 3 ^2-Slj l£jI ^Jl s.jd_£> ^ 

4jjwL« ^jLSOl cd >Ip c Jldil ^1 _p) .o jjy ^Jl <-Llp ci^I ^-V-v^l 

jlii^VI j jLo-fc^lj $-1 j— ^ j-«VI c-^j-Jrl ^*23l 4x31 jJl — jL^JL* 

V ^ 4>-l>-J ^1_P cd L»lxJl Jj>-I cl) I j-«VI £-b . C->l (J,l 

y>- 1 jjj» d y ^s}\ ^J_P ^j^dxJl l) jJlSl oLwLw^oj>- (JV->- L^j>-^| 

^jjLgjLa (_£ y £-1 y>-\ w^*~l dl-djl C£-SI jJl ^ . L^-s3 (J jllxJl 5-V-l* ^ 0 J — A 
.(^V-s^^AJ 43*>lpl jis"j cl j2~y* jL^VI (^5^ 


ij^jJI oLaJ ^9 

oL^kJl j jj^— . ^ j- ■ i. j o j_ > j jil o j— ^>-1 ^1-L.^ivcl < j_5or 

4j jdJl -LJl 4_p|^j c 42*-I^1-I (Jt^- d^JlJ ^1 4_o-£_ll ^v^L-xil ’Cfc^r** 3 ^*1^ 

Jxj c3U Jc Vl ^ ^ — jdJl — 3 j^*-l ^ 

O jjj jJl oj — ^>-1 ^jSlJ . JjI i^Jj — ^ rj^J ( :^yjt\J&’ J — <2j j coLpL- oJ — P 

. C^V3\_dJ.I dUl iJjlJjJ 1)1 

c-Jjail ojl^f 4-J-o-P $-1 y>r^I Aj^aJLaJI CjL>“! ylr I ^J-o-Jlo c Jlill 

I^J Jj>o t. JlLq J c j^-v^Jl ^^.ILa ^ j»wl3 (J jL>j ^3 (o^—Lj-flJl) 

Oj Jj>- 4>JLoJ^*“I Jj jj jwL^2jI c-Jij j^>d)l ^ 5-1 ^prl l)I Lo3^ . 1 JS” 

C^lxlJl 4-J-o^P $-UjI Lxj j I JjwLi ill 6-bu j c4Jbll3l 0^13 J jl? j id j L 


2 1 00 j* L a in >T I 


i7t J I 


cDa Vinci b) Oj_)j ^1 ^Iki ^ .aa jb~» bJJ J_j 

c4»Jl ^ jil £_j jl 4J O j __ j j jJl IJ_£^ . 0 ji. *5" 4_>- jwb oLJL^Jl oJ & J aj 

J . AjLJo 4j>-l j>- 0 aJ% J c jJ-U-aJl Ijv^IS" J-^LsdJ 

4jLS jJl ol?»c_2aJl wbwXxJl jJL> j.^3 c jwLv^Jl ^ j jl? JjJj $-1 j^l 

800 y y yk L* ^ J^-Jl 1^ — gj 

a^p 48000 0 yr\ ^ 4 3j t 4_u 4 -JLo_JuJI ^j-oiXj I ^ 

oLLp $-1 ^>4 ajt Lif . c*> jj j jJl I d_& ^1 J L?.ag 2006 ^1 p ^ 

Jj>“l ^J^JLwwo C^p*cJ $ O 5 jo^l j^P w V ju ^jP ^-^>tjJl (J*^ 5*- 4_^-l y- 

A-jjL j 4_a.lg.L4 ^ y 4 J-o-P 0 AJj-L* ^ ^j-k—S*-! ^4-1 

• C£ _/*“> 

0j^L5 0^-^>-*V! 0 jjt> L«w\_Aj d^l jlwLv^^fl 0 j^S^j c^L*-iw^Xi ^ J 

C4-j^v^jJ| e_3LJVlj C4 j 4j j^»wOl 4 _Pj*VI ^ C-4 >-l y? 4 ^>"1 

^i 4 j j—>y\j Jz^yd. ij j^jUuii ^ 

Owbsj 01 ^ j.M Jl 0 J^\r^ Jj .OVl L^lw\j>tl^j| 1 

Oj-Llp oJ plaJl 0 tj cjw l^^fl ^i-P kXL4-l (3“ ^ c£l c'^P' 

,^>-l^>- C->Iw\j>-| l) ji CjLJL«j<JI 

^JxX.j ^ L^Jb>-^| j,Jj aJj aJU-IjJI jpUll (1) j pLvu 

(jil 0 j*-*A -A . J2;jt-I (jil (I ^ tU fli j £(_5 ^ 2j oi 

^) . (J,VI J-ojJI (j-« jcPSU aJ_«PI a jj* L^j ^Jl aIjaiII ^ 1 

(c$ jT i^U) U J^lA c^jL^SflStar Tek J— ^L~« oliP 

^23 olwb-| J,| l jjj&jt}\ d jii\ aLlsVI jji j — tMcCoy 
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«wwJI 


. l*SI j \jj& ^ jJl jJ-j^jl jJLS . (jJ^-l ^ 

^1*jVI <jj jb A *-j?l j£il j j-v^ ^ll?3l ^J-JLLwJJ ^ l_^ I 2 JI 4^11? n LjCL^j 

L^j^jj a£* j >- J5" ^ ^>-1 o ^ o j-jjj -*Taj o — *>■ 

.JlJI 

LpLj^tI JpLaiJI L^jSCc o> j-jjj oj-£j>tI ^ IS jjL j j-JbLJl (^JjI 
^AlkJl Jj4 c jLill p cNagoya (I—jj^-U) o-U .j & Jl 

a!?L-w^j jJjJ'Lc . jp 13 o ^ ^Li $.L^_p JjlpI aiSCc ^ JJl ^Vl 

^Vl ^fcUaJl ^ j aJ A^JlaJl Jj j \ 4 jL>o j jljjVl ^ip -la *-Jaj jl 

c5* a^-wo-s^J A^jlaJl Aff yJl jl Ju *>- j . jj^p J bolJlpl> 

t/ jkj-^' C 5 ^ jV cOjjj^JI 0 >pJ Aisei 

^ jjJl I J & J .J-^P ^jj ^ LaJ? 80 aj a_i 5\_C j ^4 Jli 40 j A 

ol jLwcJl ^wo -^7 Ja jlaj>- ^ 0.2 j^>- jil o jj j jJl 0 j^>4 I jJ5"" a^_4o o jj j ji\ 

J l5 Lp jl_4 jv* c jl j^jT jLJl jl_p! ji AjjJ j^S . c~j jjoj> ^ 

^jLv^Vl 0-Xjfc> jli C^j L^-ll ^ A^li-j jwLstll J 2Jj ^Jjj . (jyt^ ^JwwJ-vwU 

j*->JJlj AjL^ixJI ^Lp j^- JSlJ^VI AjLJ^j oU j£il A-JVI 

Lpr^.o jjj jJl c^wbl j» jJL ^ .Ia^pj coljLfJlj j-s^Jlj ^j-^jJlj 
aS" ^ Aj ^S ol jJl ^aUsJI j J_o ,f.[^j>- jl Alai-v^ jl L^oj 4 jt - 5 

.^c-J^il aJjLL? jU- y>o { j\j j^S" ^jjwLj o jjj y!l-^ (^-wjl) 

J X^Lyg. j lg.Jg>6lll ^1 O JJ J ^Jl 0j-^j>-l ^“*VI 

. jLwwJ^flj A^Jj| 

l3j*JI ^ Toyota (I^jj jj) oLiJl cUIsjI jbLJl ^j 


2 1 00 j* L a in >T I 


J? iaj I 


O Jj J y!l 4 jJfcj . j^-£- i^3jlp (_£l J L« U ^JL tl)l o^Jl aJ| ^ Ip 

c_3 jxj c jil ^Uul ^1 p ^JjUjj j OLUxJb 03— £ Ail ^LlLl^L ( j^>— jI) 

^i P Ua»JL>- CL> J^gjl ^ CO-bwLL A3 jJ OUSol ^_lp 4 w 0Cs^> olp y&AA 

jl.1 L^j ^SL^o 4_*jlj cl>W cl ^J_<jp o jj j jJl ^Jg :..■»■> j Jjfc \j» j >o 

^ OUS' c_3jlp ^ ji^a cl— J ji' 01 j-* j%-p ^Jl .y*Lll 
OlS' ^Ub j . J j-£^oji-l £^Ua^[ ^aSo I C. oJ~J>- LgJli c4>JUx jil CJ>*}La_A-l 

l ^y?\ J>\ ^]p 4 jL>e— a CL>LoJu c_3jxj A_Jl jj Lj OJ^^I ^U?Lll 0 ^jlll ^ UjJ 

(UjJ jj) jl^r Oji C0.-L& jjUil 0 j. . -^^>~l ^a (Jbb-I j^ US' J . 0 jS" Ojlj.3 

^S'UcJ ^-<w2-a joCVl jl ^ ^30U>“VI ^j-o^o • UsjI £c-aj>a 

AjIp 4_aj ^ 2 j ^jLj* 30 OUSol l— ijl xj A_s^liL| CJ^U-I j ^Lj?j*VI £^woj>- 

• 4^*il j-Jl ^ 

i-3 jIp 5-U-UJl a-o-s^ c01 — jLJI ^ UsjI Waseda (lJ~^lj) ^ — *-«L>- 

C0j-U^ ^ A3 i-3 j_P ^^ip Ojjwb J-oJLLj CL> jj j yl I J — &j . <3,1 CL> j — U 
c_3jxj 01 £— JslL^-j j-& j . ^JLJU- CL> j U jaP 0 J^jl £__$ Jj ^jCj jib 4 *jd 

c(The Flight of the Bumblebee) Ji* l-L>- U*.^ 4JU» jj» cjLp jUJLa 
^^Sjj 01 U_^j^x oj-^^-^l oJ & 01 4j2_U >_ Ip J— S”jj 01 t_^j>cj I cSsJ 

^ OUJ^fl (j£ J >CL 01 L^lSO c 0 j J J->- 4 0Uv*> JJ» Cjl p jL>-fl„a 

.^3 jxJl ^ L^J jOi 

OOUjoj cajOxj 01 o~o~v^j» c_3 jUJl cj j —> j j^lj ^^liOl o j_) j jJl 01 

I Jj>r OwLftJCa OJ^JJ^VI 0-^ k 01 j%P jJl .^J-^CL-M-a JSLLj I oJfcwC>- J 

o j-^->-l Ul . jlpI jUl Lai j J-o-*-* cJlj La L^Jli c4_c J-aJl jjLJl oj_^_>-Ij aJ jLOa 
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OMWlI 


.wUxJl JJLdOJ J cOl j L<o i-l J J^Ul jj jj ^ JL ^Jl cj> j 3 j Jl 

L-0 jLp O jJ j Jlj ^ kliOl C-> ^JJ Jl < j * aJ_JLl*-O.I (Jl a>-^U 4 mmjJIjj 

c^>c-w^1j cOb>o aS j Lc.j iO JOl l - 2 J pj OLiJl 

.j-Judl ^Jp dOS ^ ~&a d—> LS"" 4 -w^jL^>I j iS^y 


JJUIoll ojA^I 

. jO^lxJl O jJ J Jl OJ-£-J jv^P J>L> Lc.j CjOldJl 0 Jl!l ^Jd^da J J>sJ 

(3 J> O jjjj oj-£^>-l ji y^ J ^J^lil J 0 j-^J^ C^" ^ ^ 

C(Jlill J-*^-*>> • Lj>-I Jj d-> VL*jLI j jpUd« ^i-LlCj j&j Jl (J j^Sj l)V 

Jl 

J ( jJ j-lj) ~a^Jl£- J-o J cPinocchio ( jJ yy) JO J 

J^r Jl Joy c Wizard of Oz (jjt ^__Li Jj J_!j Jl 

J Data (L>ta) JVI 01 — ^0 Jl i £ J Lodj Jp J — y^>o 01 J-vOl 

oYL*jL I jJ— ys 2 j 01 J jL>ej a j cStar Trek: The Next Generation 

Jl) .ifO^c-yh.j Ldjt>o JJl <*—* *-*-01 ^.-^.j2j 01 J d^lS\-Jl Jj 2 y (J0L>- * 

LC.j O JJJ Jl Oj^jJ 01 ^ j%-P Jl J-P 4j I 0 Jo ^^olxJl JjLl ^.*#2 J 

Jj c4jjbk| J .^pUuil jA> y>r Jl LJb JLladx Ijli cs-LS'O 
(JLJ-I ^jJj» J 2 *-? ajlLpI ll Laij — Ll« jLSl L» L»jj cj > jjj Jl oj^>-l 

.s-L^-Jl ^Jp oj^Li 0 j^~) ^J l ^ * < xi ^^o-LOl 

JLp OVI 5-1 oJ-Oli .C-0 J-vOl jL>cJ J 3 (J Jl I Jjb ^j < 2si 

^JL k^2j Lo-P Ujy>o ^pLiO.1 01 C5-<^ { {£2 U^L . ^pUdoi! A Ajt .^ JJl 

j^-p L»lj ojL^? L»l ^IlOl I jjt J ^oJajJl a-JUlSI j . Lj jvsj L« j I d 


2 1 00 j* La <Lji tT I 


i7t J I 


\$-y>r $Os>0 l)I c(c-->U-p]Sl) jy>0 L»w\j_*3 . J^S" £JL) C->IS 

.ajlJI U 0wUjL 1I ^.UiVl I j^-o 

j I l3 y>- jl p jl o ^S* clr 4 ) ^ $3 jib jpUjJ 1 d^-ta Oj ^2 j J aJ 

cU c_£^ULl lUSl jlU*-! ^ j « U>UA- j>p (ajL*5» L«j t. >- 

^ UApUu o j-A> ^pU-JJ ol j-Jl l) ^ 1 i) -IpU^j 

. JUl JJL| Jl Lj oUM Jii 

Antonio Damasio 

jl C^bLv^^fl LjL^c-s^ J3U lJ*S\_P (_£ jJl j c LJ j jjLJIS" c-^> j-L>- 4jl*Usj 
^ 4j| ij . U j jJsj ^ ^UUJ (_£ jj-Ul ^j- 4 c aJjLxJI 
IjC3) jJLp ^ ^Svjail Ov. -W l)jS\j ^il ^j- 4 

(a-3L«w\J( j jJJl c J iL*J! jS f ^ ^Jl5\Jl) jS” ^il j (^1 «jJI 

4j cL»Lc o . Lp j.lg.a.^ 


C j^U ^*3 jil 4 j>^I j 4lS\_JU>J 4 _*j 

A^jJb ^J- 4 ^ jjIS* 3 . oljl jS lj _U lj l)I j ^cJgl^o V 
OwL Jfcij ^1 aJU&Ij cUlSl $-1 J *» c^JfciJj-P l.g .Lo.,^3 ^ (_£ jZv*j z\ ^JS"* O')! 

0O-^>~ ^^--^.Jw\J JwLj J-P ^3 Jj l)I US' . 4_il J ^1 4>- C^j-oiJl 

— j^\ l)I j-U c jL,<gt>-lj .^-1 jUiU*l ^ ^1 

.(Oj^jUo V ^ ^ ;xJ cl) jiyo) — oljj li L^3 j 

L-J jJl c_3lw\ &VI (jy. ^ jIj J j3!l j gUl I jj&> Iff 

c JLp jJ*> L «j jt-^- 4 j-& L 4 j ^ o-^ U>cj-^ L^jI j __ pUUJ 
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<==mNI 


J iS <• j c-LSuil i—jLp- Jj j-* 1 ' '- j-a ^ a j 

Jix L^lo “^IS" uSf A^l-gj V c->ljl j_9 f U (_£JjS[I J y!>-a ouLi j cl — 
y^Lill ijl J OVl U c-L«-L*Jl jli clJJ.U 4 w^l!1j 4^«_aVI 

..IS'JdJ 4 ^j1_v*j 1 t ^Jl y£* oJ-jcJl 

Spock (^ iSj-ij ccJV±Il ,^-Lp ‘Star Trek ^ i— !li 

c j£* LL« c_$I Oj^> 1 — o-^aJliij Ipjj ijl y> 1 — o.aj Data (LJI^)j 

(UIJj (i] j^) L$-j jju caS” j>- Jjf . JbM J lkik| Js y> i_3 

L_a j .AjjjJJLxJl ^ 1 Jx?-VI 4_b jl? 4 _LowJ_^> C LoJfc> j^LiU-4 ^jp 

l)Ij c4«LjX« 4 s-taV jt £-« 4jlj C^jJjv? Jgl^sA^' s -1 <L-Sl (jl l)Ijj_j 2 j 

I jjfci ^4 J j^»lj 4_Jlp jaIJI oL>- ijlj CO j^>- ^ -Jlj^jJlJl) L - jjjb 

^pUuil 4 2 JsjLv? ^ jj^- jj J ^j-4 1-^ & ^j->» Q Ja-1) j . J 

. o jilj oLJ~l uv. li^>- UIsj! a-ujI^IaJI o jj ^J l oj^j^I o jS^j j s 

^Jj cAjiUijl o J J Jj OJ^>-l s-Liol ^j- 4 ^j__^oJj wli cj ^ j 

Jl 

c^j^- Ol IgJl tiJJi ^oljL>cJ 2 iVlj JjVjJlj Jpl J,J I — gJL-jJ 

j oiUL5l ^J, jii^o (^JJl s-^JuJlj ^j^>c-JuJl 4 j^jw\_ai]| ^15\ j I c_3VI 

OLJ_s^2j IgJp ^jyO c L^j J 2 Oj>cj Jjtj j .iLaj^l ^Jo v - 

. Aj jJjVI c_^wwwvj>~ L^-prl jj 4jaii>til 

c -* 

U lilj j j^ 2 - 5 L 4 lil ^ 2J } jpLislI Jjo 

c^- jJjj ol L^jI cJ-axU aJjL^JI c ->1 o-^Jl 

.5j^ 0 U 3 o*>U 


2 1 00 j* L a in >T I 


i7t J I 


(_£ JJl J C A^>-^s-o-i“l O-XplS ^^4 jJLSL) 3 y>7 jJ*l 0^1 jJl La*J| Oj-^J cVjl 

Jj^ww^4 JJL*Jl ij* *j^-l lJ-fcj . t^J^ljjJl J-AP dr 4 (%-^ Lp Vl ^1 J-^Jl J«^-Oa 

l)IjJj«J|j Ojl ^lll JjU cA_^0*>VI oLJ~I C-JbllgJ ^ *-5^>*ljl ^jP 

00-*-> ^ JjjJgtlJl Jjp cOl j>“Vl i j^ 2ju . ^j) .£cJj (j ^ Ol^>c-Jlj 

L» cJs-L^j w\_1Lj>- j . e_3 jjJ-b j ^*Jo iJjjl^wo c jA J^j wL>tl]l OJ S^Lj 

I ^5s_Aj V 00-*^Jl Oli cAj ^ lajJl oJjfc lij ?00-*^l A^3 ^5 s_Aj <^jj| 

.(a^»Jp aJ L^Ll4 0<Ap c^S" li| Lo-3 c£ J-^ CtJjVJ^^I ^lp 

^4L4*V( s-^i-l Jjp jj J3 JjLjJI 01 (_£ tLJ-*-Sl objl^Jl ^J,l j kJb J 

^ ^JgJl jL^JO jl 5 ^JlSl J.AP 01 t^bJl (_£ ^Jpj . A»oJ>s«o^-! — 4 

ij ^ JT^ t jjUl J— ta 0 j^-l j— $i t Ja*J| -k^j ^ 2j-^ry> 

^ jL^>- L^jJl! oIp j-o3f ^ ^^1 C->UI ^lA-Ij . j__pLjuil Aji-bc4 

^ ^>o ^Jl ca,pLo-i>-VI oUI j^A-l o j_Aj jj>cj ^1 p IwLj>- j ^ 2*4 

j%_£_aJ A_v^-s^>til A_JjLxJl ojJJlSI ^ja ^IpI A^-j^ colpu^r ^ JUkU 

^4 OjbcJl ^1 p wLoJju AjjJl oLA-I ^ ^L>dSl k^>“j . apLJO J pI ji 

jj^jcj aJI ^jl*j Ij^ L^iSs-C V oUl oJJj 01 Lc.j c^j — j 

ol^lc^l j wL^i-l AxJ ^1? ^jP A_Oi?lxJl L^jJU- JJ 01 1 g-Jp 

.$-1 Ajl^jLi-l J.^4 ol J-V^l 

OjOjlSI VI AjJl j^ 4 A_^jlii~lj A r ^L4 N ^l A-AJgJl I Liw\J clj^>-l j 

. ^^.lg.J.1 j\_^Jai]I aJL^J^I ^_3 xj ^lil a A.JgJt oXJ ^ A ^1^4 jJ I 

^oJl Oli caJIj j-l!j b ji 1.^3 ^Sss*zSj (^ ^>-V I c^bl j^wi-l 01 Cjy-^ ^ J 
,^-Lwj^VI a^pI^jJI o^-aJI 0 
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OMWlI 


j pUuil 01 c^-jLajjVI ^-VjLJl Iwijfc* ^ lilj 

t » . - A A ‘■ ^ Jjl! . 4j_iu«_4 O^JJj 8J^->-l 4 Jlol ^ 1 j ^>- 


^^3 iiais ^Jl^ljjjl J— < IP ^J> OVI 

.jJJi j^Slj ^LiL! a!j&j-4 c^wwwJ Lg_^lS cs-Lj^VI i^ljLJlj Lgj L?..j>o Lo-p 

oUl sAS^S j^Si 4 >upLoJl>-VI oUI Jj*j c ^>-VI <. .JLi-l Ipj 

cCpLoJ^- 1 j! ^ ^pLJuAL^ . ^_ , -A >- 1 j ^JJLp L^J ^ xll 

$.L<JjJ| ^10 Jj jb j^j ^JaJli tloJ . 4 _pLoj^-I wLpI jJL ^li^fl is*^J 

.AJ^UwUl o^OjlSIj ^ Jiz]\ jL^jLl olS^L^- I^jcJsJLwwo 01 J**3 
Cynthia Breazeal ( J— > jb y. ^iL^I c— plki^l JJ*i c J— *iJli j 

o y>,jj jL^>- ^LiJl MIT I ^>- jJ j-^viU ^ ^ j_OjL^>L« J, ^ 

KISMET (c~*+~S) ^Ju o jj j^Jl I Jl* . ilSCiil dii^ U- 1*1 Ls^s^- 
^L>- Otf j-! L<>5^ jJlo c^1,jVI 4 L& jJl Cj* 5 .<0-* jUJI ^bLl 4^_Jiu 4j>- j 4 !j 

4jix_C j . 0 ^plj^> P I jWO 4 _£j>- j oLo-wwv^ dJj j>*Sj cii J J £3 

^ j . 4_£_>- j ol Jjj ^P jpLOJj 4_P j-o^7 ^j_P otlSl 

4^Jol JwLj (_£.Ul O ^jj jJl IwLk ^jjLpIjLj cOlwL^Jl Oii (.A iLuaJ-l 

(^1 £<L» L^JlP i^Jju 4_flj ji^J 4-Jl ^j L» ULp cj aUL) 

Jj-P ^ill CbL>Jl.lg^ll 

(cu^~T) ^J— ! ^ J\ i y^r\ jl ^s> J\ Pj . Jl_iL>Sflj 

o jj j jJl ol « uv 2 ^ c5^” Dl 5 c ^pUuil ol5"L>tl 4 <>wow^2» 

VI ^1p J^JljAiJl Jj>c-wwjr. 4^jol L» Jj>- ^J,l .^__pUull tjJ-bj EL*3 

^SnJ . 4_1_*j2j IbT.^Pj (^1 j 4 _^j>-j 4_lS0 (,\j\ j-v^I jJ *£_> 


2 1 00 j* L a in >T I 


i7t J (^1*1 I 


^b>o V j-«Vl 01 (c-w^o.-^S”) Ojjj ^il jfJLxJ.! £j — o^\j 

LgJ ^pLJu^ ^S"L>o j jL^_>- a^-j^JI 

.oUJ c VI 

. LJjLl« L$J UL ^1? o jjfc> AyJ^lxJl o jj j jjl o j__^j>-! c -j y U-p 

lIJ-SLla L« JS" c<LoliLl jl jo jl j_vaJI ^UL* ^ jJL> LgifxJ 

^3 S ^1 I ^ < - l-P bLo^-Pl >-Lp!^j 3 I c_ <-A_b_u ^ x 1<? . . j_> i l^.j I 

£_Aj L c.j c^LaSI l) jJLSI <J jJUo j . ^ *Il L5^ L5^"^ 

^jp Ji s^l5"i jJLww v^» ^1 0 0^-A J 

CcJlJVS OS JiU cli-Si ^ L^liu cLa-Lwomj Jgj ji ^JJl ^aI^LxJI J?Lj ^] l 

LgJl o Jj>tiJl di-LxJ . aJ j-^-wj L^ip ^lixi^VS ^ji^-C V <j,l *JIj j 

. L^JJ* C^Uil LC.j cA_£fjJj ^alj^S c£ J-** (*-£ j2j ^ ^ £-j*V ^A^lxJl 

c_^LL! Jiu jS\s ^ L^aJL Oj£- j^p LlJo Jx_aj L)l 1 £-> lilj 

.iJLIjVlj c_^l C->l>»*}Lp L^_^>-j c(s-I ^ 4_Jj j j 0 jjUaj 

a_apLs!a>» i^^JS j L?h>s JS\Jj -L>cIj ^Jl o jj j jJl oj^j>-I d-u^jr lilj) 

.iS jjL*> La j tJ y j JjO c5 _jJi j c c^LI ^wL-I oLUd^l JjL^JI (3^ I 2 JI 

J_*j Jjb ^a L)VI A^jij ^jbj (^jJl (Jlj-wJl L)Li ol >\ 

.((_^^Lp J 23 jl Jju s^l5"i Jd4 ^ oLj! 3-Uj 
oibLsJl o jj j y! oj^>-l Lp oljLd^-l Sony (3 j-^) Oj_?rl 
«.LS”jj ^jj—- • j^-pr) AIBO (j— jI) (JVI 1— ~— ISOl L^.j.m 3 .i J 

LaJ^» ^>0 L^_a>- ^^>tiwwo a^jl! Jj! d-> jjj jJl IwLa ol^ .(^pLJ^-v^I 

cJJ^ lil c Jlill ^ip . LjI<Aj 3J Si oLT L)Jj ( 3 ^ a *^*“LJl 
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«HWll 


jlwLv^l ^ j jjlII Lp ^J>yS OS ^X"S S0.& IwL^w^ 3 co (j^O c—~l^-SS 

^Osll aOx_C j &j . 4-a.JgJJl ol j-v^Vl ^aau (J^lj 4 oJto^P 

Ow\j Jj>- ^pLO.* AlSsJT ^ ^5X cO» ^\j>- (j,j jX-*-^Sj Jj C4 _j j^gJl 

2005 a*$ J-ojJI ( *—^ j-* *-^j) . ^-Vl <—3 Lujl?lp c-^jl >ti5l jl 

oLp j-o->tll 2»-l ^LS ^ 0J Si J ju L^j 01S" a ^o c4 JL» c_X 

- *>eJ Aj ^V( C_^ voL^-1 £t_*lj jJ j—l jJaJd l_£_3 (j ^_J jil 


Ig.L. 


c? 

oi £jioJi ^ o .(^i^ii ^ *x>jis ^s (j— J) 

. Ljji?Lp (jLai?VS-J -ko jJ A-Jl aaJI cjUI ^ >- J 37 

4_IjL& AS' ^o->c_C. 4_Lo^- 0 A-J^fl d^liS ^»^-S oSjt OS |*-P jil ^ Lp j 

jxSLj V ccjLakVI Aji^^sJS o^ jil ^^4 I j j^>r j-^LoXl ^j * 

.^Ui ^pLOj:. 


(JjlslU ai,>i<gii a^i^Ji 

(jLo^i^l ^1 p ^jjj^li 0 j-Oxj 01 c_^>o c^olDl 0 j-A-SS Ou^il« J j U*cj 

4_^jwU_^js vs piijg^.,^ ys 5 -Ls^w\_js ^tjjU ^...-^-is ^1,1 ^ss o^w\__^-s 

^JjlS kL^-^flj $-1 <J_xJl j jJtJj ^_P ^Jl ^IpJ . J LJl JJLa-U 4 

0 jJjL>o C4»— oLv^Jlj 0 jSCLJl ^ j.Lyg^ cj jj j j *UJl r -g.iPlL.^S 

L»lc — <_£ ^>“V 1 jJj 4_^_v^-P 4 Jj>- C J-AxJS 0L4VI ^ S O^jS 

I%j — ^>-VI jJj SjLo-^>» c j j-ll j S <0iL« 

Jl c^^L>- jS-$->- ^• s ^‘*^S oXL olS"Us- ^J-JcOoj 0 

^jJ> 4jl J j J^Xto oUl J-X^l ^ 4^w2jJ| bV-i-l J-o-^ 0 ^ ^j| 


2 1 00 j* La <Lji tT I 


(J? iaj I 


.C^bl j-^tU |t-LwJl j>P- Lj-XpLscsj l)j— | t-> c lg.lg.aJlj 01 j£a!I 

pa.yglLa J ^b>o LoJli O^ij ol ^5Ccj lwLw>- ^wL^- c_3 J_gJl & 0| 

.0 ji-Si i j-A 

J— <>-*j c£b— Si Fred Hapgood ^ j-^.^ -A— i _/ cu-^lJl s— ^ 

4_aj jUb Ja^OsJIj ^JJL*Jl J-o-p b-o-£^ lil) !*)blS L^- jJ jiSsiiJ ^-OoL^jL» 

^£5 j^2_J| 4jllS^ Lj ^Aj wL^XLwO (. J jj jll JwOwP bgJ j*_£_AJ I^^wv-AJ 

. (c^blSoJ bgj C-5^^ ‘wO^Jl ^ 0j j.b>^wJsl 

4Jj ^ J A*U A^^Sv-jdl 4 j 2>o 0 o^j 

Oij ^ J aJ . ASbJjj 4 b ji? 4_o^_Il Owl & CwJlS^ Ojj ^ 1>- C^L-V! 

ijllfc O^^J 01 0 I CwlS ol J-oP ^ J-Axl! 0^w\ *lil dj ^Vl 

JJl^cIj s-LoJjJ! ^li 1 4wUp joeJl ^ Iju ^Vl IwLa ^j 5\J . b^-Ajll^ jJ ^1 i A*-# 

^jp 4^>_>-lj 4-^5" olj^wJu I jlhp-'Jj C^cdl A-idbj ^juL^il 

4J-w 3C« dj^-l OlL 

^Lp Cww*S j ^iSl Aobbl odij 4_Jui5w\Jl ^ Lp Cww3^*j ^iSl aIi^VI jbTl y 4 j 

8j 3 4-S J,-*-** J->o ^ ^Ij cJ ^ 1848 
015” Phineas Gage ^y^—tpr ^ oU ? jj 

C>jd ^iSl C AO idO objfc CwwJti j . 4jwbw\ji0 Od-^-wwJl ^ (JbowP ^j^Jj J °-*-?. 

(wwwwsIaaJ! Jj>o -Xiii . 4iwL^2jb ^bj^) j^c_ajI 0>Jllp c^tjjbdl ^ j__£- 

$.y i-i wLA^li c^cdl ^ > cOJ-aJ| j^ws5"j 4_>- jJl i_Jbr ^ JJ— *ll 

j*_p ^J b L?- ^Jl jJ-iij 01 “b^i 0 <_5 j L*Jl 

Lc.j j AJil (jJ j»l ^j-ip ^^023 Ji t_~p ^ll o^LJ-l IJuo O' j— * 
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<==mNI 


( < c,\ 01 a i-Lp (jJJ! J}j v£2j jl ajIjJI ^ .1 o.^^iiS’* 

^P jJJ j£\i A yjs Jj>- J)\ ^JO? J_A3 . Lj>- ^ CLoli-l Idjfc a j :>Cj 01 

oJ_L l_A> Jjo -jLwCS ^Ip ^-3 J . 0 J__>cJ«-C. 4_^P j 4 C x^obO o J jJ 

w\ij . I860 ^ — p ^3 jj 01 ^1 4_^Li 1 — «Lp 12 

j-L>» AiJj L^JL^Ij.^ ^ Lp I ^Jl5\Pj i—o^Jg-aJb j 4 1 *j>i^<>j>cj 5-1 Ja^I 

CT ^»L« ^2 ^jp 4i>jJ0 a^>- jJ j-SI o*Ur jt-> OJ ^ 

4j5li-l 0 jjb J^ws^LL LJ -Uxl] (^Vl < - *»Li-b all ji j.yfl.01) 

.Owb yjJl 

J JJLxJl 4 w2.3 (J OwULJl OjV! Q * CLobbl l-A & jS* U ai 

OULS" wL-wci-lj ^ 01 A-woJL*Jl \?\ ^jVI ^ ^ alju 015" cjj jL-Ol ^ 

aS j£- ( 4 ^ J 9 ) 2 J^TJ (j-P 4 flij 0 J. ■ -aJjll 015" J cOO^ yfl.fl.La 

Jjllflj ^_JLp 4jjl Jell jJjLflOl jJxJ . JJL*Jl ^jp 4JLyfl.flLa J cJ 

. CLobb-l Jju 4 O? ^>tL« C^lj^— jCj CL> L>- ) 4 -wflj^c^Jo 01 ^1 CL> jl Jo I 

^J,l J 4_^J cUfl^^J-a j b 015" 4jl 4_L« j-fli.1 obljj ^jOJO ^ PjJ J 

jjjLflOl oO_& 2_J0j Ow5l J-aJ . CLobl-l J_*j J,! jJ Pj ^ 

c4jLL^- cl>L5" jJ_^> ^ ^i!l JJLxJl 4_c*_* Oj^I 2Jbjt> 01 0 

. ^jvl a / 7 h \ a jS* I Oli j%-> 

^bl?l Jfl b»JjP (.Oj.. iJfl CL ) wL>- c ^ b^lll Oj flil C-^l C^Ob 

4^1^ 0^>-l ?-Lji ^ 4JI Wilder Benfield -xLalj j^lblj Jjl» c^b^pSfl 
^il wL^>- 4_cx^« ^-Ij^rl jjb>t5j Jfl-Jcij c^jvflJl j* *-\jp ^—1^ ^ 

4-Jb j-^^Jl c-^l Ifl^Vl jl CL>l^j jL_50^b ^—1^ (j- 4 ^ ^^ ^C4 Jj ^fl **^1 


2 1 00 j* La <Lji tT I 


(J? iaj I 


jjii JJL$ caJ^L»jJI ojOaJl ^ s-jJj 1 i-A wL _ lpj .Electrodes 

1? ^l.b.ol w\JL$ c4jL> ji^il ail jl J_Jl i^Jj j£- ^ 

c3ii -ti 4j>ojj j^>-l \Jb ill 4o-b».-dl ojAiiail djpj ^ p 

^ ^-$o»0 ^lll s-lj^Vl c jLvJ^fl JJLp jl s- jil ^ *b"**u 

Ip jj <Lj ji- Oj j-s^ 5 C jE*al jk^2j» jl ( jL^Jl) 4 j>oJ| Os-b>&3 . j s^P 

jo«-v^ (jLowob AO>l O^IS"" wLa3 £^JJL*il ^b ^ ^1_P A-b.b^- c^jj^-jil |t-wwj>c_U b» 
l)EwJj jlirfLij o j^S" ^jLv^I oM jbl aJ J^oil c j-pj 

jib jj j)-^,^-il 1 ) MRI ^-^b» oJ pbwwjT. cLo ^2^>c_ai I bi jjL^>l w\ jj 

o^^Li j^jp o>£-L>- bgiSo c j^-ai.1 ^JJbil ^ . j lJiSsj ^ ^jp ^^^blixl.1 

4jw2j bias OOw^j 1 C.j cj3\_alJb 4>y£>bi~l 4 ,«_v^*Jl oljb^il £_Ju ^ Lp 

|*J-p) j%-^>b c_3j__xj -bi> (Jl £7 iJljJfc* ^5\J .4 ^,^.xJl 1 j*)bL| « ( 0 *VI 

4**y^P ol jb_ww« wbJj>tlJ oloi-lj ob^v^Jl <j\j £-o^>- (4_J j-bail ollJj 
jj I Jjfci jjLaj jl £-— JaicwJ C^UJI (Jj J& ^j_pj . obi j-^-\ ^ 0.3 J £- 


ao J> MRI 


jib o?-L>- o* 


Cj ^> jb 4__bjb>- 


Jjlgil J^iJjJlj c obV jil (jy. -b-j jj ^_lll 0 j^Ssil A^abtil (3 jbil wbwL^ ^ « 

3 _jbi I ^$L«I cA-j jja Jl ollJj |t-i-*-! AJbcoVb ^j^i • I jj j-<JJ 

^ ^-Ss^tlil AblSC«b 5.1 o-LxJJ I jji> ^ o -vwO cLbwOj . 4 Jl jjiJl oljl o3.lj 

. o^wL>c_ll O^ I j Ewd I 0 b»A obi ^-^-1 ^ ^b*j 

wLai .Ojjiil 4_w«*)bp^l ^j^v^ail i ^y> Jj Jjtii 4_w^2j>- o^b» ®jj-b 

Scientists jl y^>. ^j^bil I jo VLa^ Drudge Report ^ y yj 

(*^>Jl { ^JL bbi j j j5oj ^U-UJl) Create Remote Controlled Flies 
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«wwJI 


c-^bJ (J J — >- ol j j»*)bp^l J-Jb»j C—^c-wwJ 1 — o»S" . (Jju ( jP 
J . 0 jg^blJJ 4 Pj^uil jS' ^l-^ll J djLlj ^ j Jju P 4^ ^ $o*tl!l 

Leno yJ^b^oJjsJ c Tonight Show ^yb ^ 

^io j->") ^ jJl jt-i <J,I (J j-*g jJlj Igll ^J^wo j Jju P 4y 

b J-^^S\Jl ^ypj^2j ^_aJ j-4 jl ^_P ^Jl ^Ipj ,4jUa^- j — L j (^j— *jj 

Jj y& j 0 p 4-Jby obfcijjjLy>j 4 *g y L&jJj^j Jl 

.ciJJi bt-J?l j£S”1 4jLJLi--l jli C oJ^I j jj <Uflju^aj c-^b JJl c— *>ljvjb 

^J_P ^ow*-wOj . ^cil W j-^ 4-^,<g-P 4_J_>- (^JlSI 150 4_^5"biJl 4jbi clJ LlC 

4_^5"bi]l c-^bi y 4_L^oa 4 yg P b*^b>- lg ^bo-bJJ 4-J olyi-l 
* * * *,<g P Ig * * w^P £ bJj ^ ^ ip . 4 _w_^ 4 ^-> 4 ^^3l^_u 

4jb JJl J_C jj JlP j cc-J^—^Jb 4^_S\aJl <bb JJ Ojl J>l Jaju I J-£3 ***?C4 

4j*)bvo 4_j ^4 $.boJjJl Jij . buLab jJgj j b^_j>-bj>- 1 ^L>-j 

c-4 j-^JJ 4 _^w2jJ| bjAiM oJlP b-JUJ (_£ J II 4-^S'UJl c-^Lp buljj 4jjx-« 

^ip jyS ^IxJ^ d-JflJL* Uli . 4_J_P jjJbl IgJ * *+j b^-3 yj 0 ^-4 JS” 

.o ^4 Jj" ^ J^ 2 -^ 4ili cA^STjjJI c-jb J 

! bJl . 4-<x-g>a J fijJl 4 dJJ J J Jg*tJj 4 al*jJj C-A ^llll^Vl (jl 

^— . b , . x,' i b_<-^\J C 4 * • * -4 bJ^ ^bwvj 4 * * *,ig xJ I I i* L I 43 4 i — vvj>tJ 

ob^L-wJl bL^c-s^ oJ_pLw^ 4 ^ ob jlxil ciJ-b (jl I bajl 

.4-J_aP obb^glj ^yl j-«l y® j ybu ^jjJJl 4y-b4jJl 

4 _^» b>o Gero Miesenbock i5 cu-^Ul j— ^ 

. 4_aj ^Ul oJ-^J obl 4_^vgjJl C^bJVl i— AJ j*-) 0jj>b4jj 3 J 


2 1 00 j* L a in >T I 


i7t J I 


c_ybi ^ 4 <*-*> j — gJl obU>tlv«j| 4 ^Ij-b -b ai I jjb^o ^1 ^ , . -g 3 

I jjb fli wl3 j . 4 j>-I jjjJl j jk2Jt Jb 4 alxlll ob^lSboVI bjsjl bhj c4 g5"bi!l 

. jjwlll ^ ^btbJl c_^lb ^ ^ oljb^il 4_^(jJj Jj_j j-rfi-Sl 

Cl)I bl ^ jl jJLSl ib>cjb 4j2lxlll 4*y,^>xJl b*}bM 4_^lj.2 ^lp I j-A^P' ^ o»S" 

^lwLv^| ^jP *^y*j*~* |*_P ^il ^J Ip 4 jI I ^j2-JUlS^l3 

4-^^P 4_J_>- 300 b»*tjj ^ I) LgJjbLa ^ 4 j 13 c4_^5"biJl c-^bi ^ .l] j Ul 

. oljl ji}\ ib>cjV l)I JJP bj ^JL 

Obyi-i ^ s-b<J_*J! 1 £J obtl^l 4 _w^L^^I *J 

JpLajj dj\jjy^-\ bJ»LiS"j c 4j-^x-4 oLLs^ ^bjl <J? bgj^c ^xll 

4jix_C y>c_Jl JjJ-3 ^ (^ >-) J_>-jj cjbll ^^P * ^ £— « 

jl ^jy^a j.2j Jil* C^bj Jjb-l wb JjJl wb>- bo5" jv2j>-! ^jy j jj 

^ Lg_ip £ ^ v^ b *1 K~J wLlP C-^-^cJ^-vwO ^ xll I 

^jSoT c4_Aj ^ bJl o j^j j . b*^bb( 4_jJUpl (J*}b>- jj jib ob jj*^U ^Lo-wwJl 

4_J bo-^ obb^tl^l olwb»-l ^J,l objbxJl o jjfc ^_ip £ lM 

C £^-v^ ? -b 4 «^j b*^b- I 4y b»o«*j^O I I I ^ c— ^ b * *i^ 1 1 0 «-\_& 0 JP b-«-^.^ . 4__Lj^« 

C^bS”* j-L*> ^ j ^xJl 4_^v^jJl ^Jl jwOl 43 ^JC4 ^ 0 ^obJ ^-1 oJjbl 

. 4Jw^oj 

^-Lo-lsbl jj j^2j I jJjb>- bJ_w« j^Jl c_ybS^ l)I ^j-^* j%-^ j - !l (^^bpj 

4 b x a,^> j 4-3 |^Jj ^jCJuSbl j3 4_^li cybi 5-bio^f £jV J^- ^ 

^ j c^cJjbJl ^ 0 5-bo-UJl jli Cjj 

. 4_Ljjoj obS" j-L» ^ £cJj ^ 4_Ly<_^ 4_^v^P oljbw^ 
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<==m14JI 


l5>2idl JJLaJI otfbua 

** 

4jI Jj ^ 4 9u^>\ yj* j 0 j \aj>- VJ ( j *wJ 4_J j^Jl ol pb-| 1)1 

aLSL (_£jaLJ| ^JJLaJl olSV ^ ^J-lo-13 4_JbJl 0 ^^ib-l L»l . Jjj ^LJl 

0 jUb Ji- oLL > JiVl L5 -ip iJL^j .L^ jJ y£dl J^JL- jJl 6i->i 

.Qjy^ 5 y&S' jl ^lp (J)S ^ ^J-o-P w\S ^1 J C 0 4_i^JuI.! 

il olS"L>ti. 4S*}bo»P c_^wvcL>- o^p-l ^1 ^ ^1, j*Vl JiioJj 

4« ; yg*Jl b^Ai-l t»3Vb Lp» 0 w\j>-Ij J5" J 2_*j jj ^Jlj c 4 a ; a,^xJ 1 b>*)LM yo^Ls 

^ A^^rg-P 4_J_>- ^5" ^ AJliSl 4 <L ^LJl L»l -iS j ^ VI 

.JjJUlJlj JjL*Jl 

4j| il A-vwO cJ-AxSl olS*b^- ^ 4 lio-dl C(J,jVl 4 Sj jU I ^1,1 J..., r Jl J 

<*_^jbi-l jbp- «^l j LoJ5*j ^b& 4-J j-^b>- OjJJl! (_£ j-^*> ^1 ^>o V 

<uSCo2.l (J jli-l >bj (*_^JLxl ^ 1)jSo 1 C.jj <L\ Si jli' c^VI 

jlpr i _3 ^*jj .4 IjbgJl 4 l^Juil 3i-L J»>- 4p&pil C^l J ^JijJlj 

Blue o-^c-si^Jl 4-<>-^ll oJ & ^LjLJ ^b>:,.wo ^ j Si C(j,Vl w*>LLl 

c-j j-Al Jij < '-^ s r_) »>pr' jy - $1 -^-1 j— *j cGene 

.AJUJl (IBM) 1S> 

d^V L»Jjp 3*^-o-*-SS ^1,VS c_^-voL^-I l_\ & ojljjj 4_^> jh } I c^>&»j| -) aJ 

• bJ j jiVlS” ^ jJl Livermore (jj^ yU ^1 j ji) J,l ^Spr ^ 

Iu_a l)I . Oj >- buJJ 4 _jl U__ jj jjj ^-wo-v^j ^ Xj lL p~ 

4^-bww^« ^ ^Lp j_p o^Lp j c ^-« l ^e^»x_ll 

c^bJl ^ 1.2 AJuilSvj ^ Ul^Xi 790 


2 1 00 j* La <Lji tT I 


i7t J I 


A^dx'Vl obiud j-dl £ ^il bid 6800 d 

$4Jjj OL^VI J-d j A -Aj-XxJb y * I 1)1 1p ^jyu _li j c A-dj j-4^( 4 jj jd 

^bp A^c-L^j'VI *-^>-1 Ib-A l)j c 2 -*-^>" 

J! J jj>-w\Jl ^jA c-j^-C J^Lii ^4 4jL*JL*j jj jil J-xj j J j 

c (IBM) ^ >j Blue Gene JVI 4 — >bU j^pr a^o g^AJl ^-dl 

^ AdoP (j^d y 500 (J,J J v^j LjLo- C->ldoP $•! j>r\ ^*d~»*o (_d II j 

As^jJ , J ^->d-l jd" ^-£3 yJZ bdu* jLgd-l lb_£> J_*j . 4jdb>- APjwJ AJljJl 
^jp Ojbp y*-')!^ jbj cd yu& 4 i^JJLjj uj\j3 £jj 4j>-Lww^» 4 )\ 

.LowLi 15 ^pj ^lw\i! 8 oJ^-l jJl J jl? csd aJ J_ jc4 cdljj*- 

.^1, <Lwdb Owb J j>- Aj ^7 j-*VI cl) bS^ coUl^i-l odfc (j\j cJ ^r I j 

^dj j-^ ^ ^<d*Ji Jbdl ^ oJ_aLU b? ^jjgdjdl ^bpj 
Ojljdl ^jd 4 -sAaI J-S l ^ jdVl ^j- 4 C— *^>>ld-l OJ^jd L^-3 

b»LC AjJiL& cdljjbl ojjt oJlS^ d j gJl ^ A-j j-^-Ssi! jpl jIjaI-JI AJLbjdj 

2ju2j ^bp L& Jjkbio yy ^5\J ' 0 A-J jbd CjLs^ 2-« ^Jl d 2 -*-** ^T 4 c£ J-^ 

A-jddl oldodl 4 C->b ^d tj^Sy (J £> <, -^bb| jlpr 1)1 yy > 

. L^-LoP A^JlS lJ$ ytJ V J dJj Lgj £_o~<~wO V Aj I J-j C0 -Lajl1I 

Blue Gene jbpr 1)1 ^ ^xSliIl JpLdl 1)IS" -L_aJ 

A_J_>- 1) jd» 2 ^bp J II J c jldl J-AXJ (J J^7 j^Ssjdl 4 doP 

1)V L^Sdc jld* 100 ^ j >cj AjjLa- 4 ) a*w2P 

Ad>- ^jd.3 br j\ (ill ^J-AP ^ Jjw\ ) ^Jl jddlll 4 doP 

Jj 

Lgdj>o I C y^'Jl 4. ; ,,^>xJl I jlAdi ya JjwLjJb aJLs^JL» 4 «^ 2 P 
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e=y|=OI 


y>r\ p>- Oy jy I CO '£ LoOyj a — b0(-^0 4jLiS 

of is j-* OJ-lO ji cBlue Gene jl— pr Ip* ^jOto V ^kJl j*_SC>cJl 

V ^_-wv*jL^I jl gjO 4_l_&0il ojU aJl o 0 j& of co < 0 p l *oop 

V lOjfc ^50) . s^jJ w 01 y aJ L j t jls JJLp c 5 _p* ^ -^“‘“ 1 

^HxJl> ^LJjtSli i jl s i] ^S”U>ej 01 Blue Gene jl pr 01 

Jwb lili I Jjt, Ji 01 j . j y& ^-Lc*> I ^5^L?»cJ ( 1)1 ( 1 ) j) X*IgX**U 

cjls ^ s^p>- j-* ^....rgp l>0Gc J-o^- t _ s S"G^j of <u5or_Blue Gene Of ^^Ip 

.(< 6 " j 

JJLp elSjp ^^Ip a_^LJ! co>Ip « JjJjJI OjS^j c4 AaJ-I ^ 

cu^LU 2 — >- yd? aJjI^- Ajli£.Blue Brain ^Urj . jLaJl 

aj^L^-VI A-JLdzOl j 4 _^.jJp») ^ Henry Markarm 
Uj . Ecole Polytechnique Federate de lausanne j-^°. 01 Jj—! i 
^ ^>c_wwJ ^Ip J UwUp 2005 ajVjL^- (l£j^) 

cj*lp j y 2 . p ^ .^JUp* 16000 J,l j — >cj .aj jll cBlue Gene jL-f>- 

A^S^eJj O^tvjdl y* £• ^>- C jIaU 0 wbA> A^^- b jy$ 2 j^-P olS'bi ^ ^7 

I jj& o\S" . (JLscsjI 1 ) ^_L« 100 j a *«ap a_Jj>- c_3 VI 10 c o 

Jp» 15” pi J^ri ^ Cf* ^ ^Ap>-£p» A_^j1j^ A jlic. 

j-L 0 w\j>-l jJl A^ygp A Jj>- cti-l-ij C^Ja-*U A-o-gJ.,1 doL) j^il wL>-l 4 

y*J . 0 J j^i .1 0 wLoP*Vl oJ — £> ya jLa]| j_ J>-^)!\ 

LjJ ^jLSOl j%-$AJ ( 1)1 ^JaIwwJ CO^-oP^I o-^ fc w\j>“l olS'L^ 

.(jlijl Jip 


2 1 00 j* La <Lji tT I 


(J? iaj I 


(j~A (5 JIp ^ Of) J jl—iLo (^1 £ jb.) jipf c2009 (*L_p ^ j 

4jlJj>*j LjJsJLvjI lil j . ol j.. .lv> j* ^UP ^ AjlJj^j Ll*>^ jj 4 3 1 j 

01 j c lo-ti* 01 j toi^j 01 aiS^c 

c_^-*>>l->- jL$->- <jj ^lbj>t-^ A 3 1 j Jj>tj AjI JLj . ^ :>- <J,1 01 wwj^l 

aOLLi a (J,V1 oj ^>-1 ^j>cj>- (j p a_«j>*j>- Jj jj (30l o«p 

J-*l^xil ^r«J^l 500 Cjij^ ® cjJl 20 <j,l 

. ^Jjl^JI 10js> j^JL>cJlJ cA-JllO dOjo^fl ASwiJ 
.o ^1 l 3 A_^>-j Jill AjI c_0wL^Jl I 0 j& ^]l aOL*JI L« Oil 

^A>o 01 ^JaLwwO AjI ^_*_J0j j.^ 3 cljJ-U lJ j ^j<- 4 ^»L^Vl j*-L*Jl 0j J 
0J) :% f lS ^ .a Lj2jJ.I oH> JJ- <— o ^iisll (Jl Ll ji jj llll? I ^“l^i 

^<>jw>tll 015* lil L« aJLomwo Lgjl. . . .(Jill j& ji) c- £ jib j^Lo V j-*V! 

0 C C— I yj*£* ^3 C 4j2^j 2^- I ^li" lili .Aj»Jp 

. ((_£ ^jj cA_U*J <_ jOl ^j3 AjLJL^- OjJjjj I y\£ lil L»l .Ij^ljl U 

(j0l>“ ^ CdO a IxJull olio C- SjU I s<2jI A_^JLl« A P j-o-^7 a OJ 

J 35 J AP ^_OJ>tll OI L t - - -a^i ->r wLa] .^cJ^lOl A .J ^woL>- 

t(jy> yLf) ^ Lj 2 jf cBlue Gene jl—jPl j* aj!^ o!jIj_v3 £ V! 

1* 

gillie ‘Laj- i_~p y* - Dawn aJlp (jikj (_^j)l j 

4jf Ij — fcj .c-jb — !l 150 1 — i-U^i 147456 

-bs j . 0 y i_iJl 100 (Jlj—s^J S — ^bLl — « 

tDharmendra Modha (Uij^ IjJ^.jIa^) s^Li) tAPj^J.1 a -i* c~L>^« 
0 ^ ap^o->«).! dJ b i " . c-1 1?" . 4 t 2006 ^ O- ^^4 Gw\ p 
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OMWlI 


^ % 100 olSV J o ^4 c 2007 (Ip J Lo c jlill J^p ^ % 40 

^1 j>o jIaJI JJLp j£Sl o-y2_*Jl 1_> jii-| ^jA $ Jp Jp J,^oia (_£ JJl) ij 4-1 

^ ^ c~ 44^^ o ^4*4 55 

t- w\_a 3 .^>4 Li Ip L>-9^ 4p ^<>->cil l.**^ o..L.> - c2009 (I ^ 

aLlaU AJ^UjJl Oj^ LaJ| jl Ol^JpAj 4 .pUjJl 0 j\3LaJ| ^4 % 1 ol£4 ^ 

oli jLL jj 9 j 4 -^^.p a4j>- jLL« 1.6 ^1 p J-oOtj ^4l j Lj ^.aj 

J-AP 4Pj-^> — 4 600 / 1 (jj J — >- cAlJaj SIS3 — >til OsA — >- ^j5\J . 4. ..^^.xll 
C 4 >>.>/? P 4 4j>- jLL» Liii ^Lsi jl O pLLojI lijj) . jl wwj^l 

. ( jL^u^fl J-AP 4£*jvj ^jA 83/ 1 <^lj->- t 

<Llii£. jj^Jl I 4 j& j|) i jLli *_>w2Jl I 4 j& ^1p (L*o 
^Lp JJLxll jl j-> j . (^-<4J jl J4*-U -W? y* 

^Lo 4 j j J jVl j»— s-L4xJl s-Yj-& jL c 4 m^P 4_Jj>- jl — 4^4 100 

JJL*U 4_L»l$l!l olS"L>cll jl j j^xLj j^-^3 .jt Hail Jj-A-Jl iJlA 4 jL^J ^ $■ jv^ 

^wsJ j-«Vl 1^ & jj) ! 4jjw\_>- (Lao ^4 ) J o^jj -jiVI ^ ^ j_4j c£ ^ LJl 

.(Ix^j oL 4 >l 5 o c-L-Ai LSO? 

0 j4JL 4 Lo-S^L ^c,j£+JS I J Axil oLfbi ^ 0j\ 1aj>- o ji^o-4 4 oJ 

4_L4 oxjjj C4ilk!l — 4 olj j jJ-4 jjl^oo Dawn jlg^-li $ojlj_J4j 
j jJu» 2.7 (jilaJ L 5 _ 4 lj olw 5 s 4 I Sj^-I ^j—4 14 ? 6675 IprL^ ojl 
jl 7LJI JJL*Jl olS"L>ti j .4 _a-J^ ^jLil «^l j-^il ijr* l_^xSvw4 

. 1000 ^ O^VAJ 

^Vl 4^jA_^_0>Vl 0 o-^tO 4-o-g-' 4 0 4_a jj La>- 


2 1 00 j* L a 4-j^ in >T I 


i7t J I 


OjJjiJl Jl I Jj jl ol j jl J« Jl J vi2J 4 9 jA_oJ«Jl 4 -wj^lj^Vl 

IJxJl^I^j ^Jl 4ilkSl (jl (jl di!j . 4 j j J Aill? jj 4j^>ti 4jjcJull 

cLft-bjcJj . l$JLSt> 4 Lj Ojljl L^jSoT. J)*}Loj*J| JVI (—^1-^-1 l^\ ft JjU 

C^wvjLi-l jl_£j>- Jl oljl Jw? Jj J 4 jLo3\j ^c, j£- Jj j^- Jl 4 js*^L>cJ ^j^>cJ3 

oljCoJ>cil jJ?l_L4 wbJ_xJl 4_wwjjj J^l L— ^»Li-l jl-£j>- L«l C JVI 

.(jdil y A-^SCwwJl 

cijJJi y* /g*d*Jl ^J-P cc£ _/ *jl JiL*Jl (jl 4 Ju_ftwlJl ^J_p C- *_o I £j 

0 jJ ^lll Ojl ^J-l ^2S>- *^kj» 4j yu^2 ya j*_P Jl ^J_Pj . Ol J 20 ijJ 1^*0 

cijlo^Jl JVI ^Li-I Iwlft ^j-P L« (3 jjjj cc^j\ijl JJL*Jl y* 
L^>cjJl ^Jl oLJl^Jl yS\ *Xxj Jl JJL*Jli cijJ !i ^J_p ojj\_P .^I^VI 

wLftLi (_^l <_£ j *V LJl C^w>~j .0 ^>c il s-^i-l l*ift ^ I_LJL*j ^Vl 3 xJgJl 

c^^x>-*iJl iLalljj ^ y-*)!\ <LS"UJl oLj^l ^ftlii-4 ^>-1 j-$2* c^l JLp 

LS^J t J^VI <J-P J** 3 jJj y 24 4iLww^4 I Jbjtf (jl c_^>cj 4 jI ^JL*j l4_ft (jli 

wLJL*j Jl« ^ y IS* p c^>cJJ oJjL>tij Jjj Jj C|t-^r Ly j—S>\ Jl 4 sL^J.1 

l j CS^ J^' 

jt+S' (j y^S' y J. -fi-xJJ 4 4_^*Jw\j_ft $.!^_^>-l ^J_p ^ I £j 

4Pj^Jl 4 j>^j ^ Lp JjLl« 2^*0 jj I LjjJ ^3 jj I il Ja A3 I -Lft ^j (Ol j__Lvj 

lilj cJjL^JI (^j — .L^L a jl j-^ Lp o^^ll oUlSO^I ^_—w<>j>cj j 

1 jjt (j)i>u (jl J oJL>*i.l jvP ^j-4 4 jI J dJ . Ol jVj-^!l 4 J_P I LAJijl 

J^ 4 ^ jr 4 ^al j>Ili . ^L^4 ^Lill JJj ^ Lj ^3 

dJjjj^o cl o ol jl J-4 3 c,^*-! Jl J c((_^j^-^Jl ^ j ^^“1) 
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OMWlI 


4 *>c^aJl L&blji. L^o-PJj 4 -^sj 4 4 

^J^iJ ol J jL>cJ_^j . ji? llij <.4^oJkl Jj&l w\j<3 JjL*JJ 4 

gA-^.liQbl j-AP w\ 9 ^j^-S c4lg***o ol y&>- ^ l_\ & 


J«o»xJl lb_& £jA 

0 jiJl ou*il. Jl Lu jii^ JiJl ^/Uj jj| JVI e^.U-1 j^pr 01 
l» OwbwXP ^ jJLp yS* LJJLl^ <0li cOi-Si o j Jj>- jjL j . ^1 i-l 


JjLjJIj l^iAjlk^ j c J jL^JI ^ jj \ iull I0 j& j^i Jjj ^_jJl oliLJl i 

J J& i]Ljfc> 0 01 0 j^> ol 5LJI ^>0 ^ c3 bJl .(^ji xJl 


. wU^i ^ 4_Lv^Jl oli jj-P oULJl 


4 . . , x? C - < 


Jnsl) J i K1 

- 4_J_>- ^J5\J Ol^il 2>J^- ^lll ("£ 4_Aj jJ^Ji liL» ^5\J 

• J^ 1 1 j 

. ^Is^gll CP^Jl Lj2j! b jJLp J ^jCL^wO Lc.jj C 4 4_Aj ^ 2_Sl oOjfc 01 

cBlue Gene 4_ajli — ^l>- o j^->-l ^ — .j 

^j-4 I^Jj c L^y^>cjaJ j*-^\ z\y>r\ (j,| ol ^ ^Ltil i^mjd l-4 jJLO ^1,1 0 <J_*Jl 

C J-AP 43wLv 2J V J^Jto 4 2w\Jl 4_Ajli £olj^ ^J,l 4 _^_S^La]| 4 jlo ^JJLp ^_)jdo 

bJ ^-Ul (Sji 150 (jj j—>-) jAb 50 jjL^j V ^j-0 ? jxjj 
oj j^Lax]\j <— > ^ ^ 

.4_jlxJl ^ J s-wvSy jLi-4 ^^4 J\ AJ ^ J-O^J ^>-J^ J 3 PjVwJ b^J-4 JSs ! 

c-j j L^j ^j_0a-u2-w^ c^l *b^ 01 j SjJb j_jJj>- 


2 1 00 j* La I 


i7t J (^1*1 I 


. oliLJl C**jL> (1)^L jj 1000 (j,} J-sAj C!^> ^Li^wL« l) j__$s-wwm 

J y£~u*j wlij . 4 jL»IS" 43 ^P $.Ji. 4_g_S"li AjIj JJ j V flp (1)1 

^llsj ^LiJl o^l p! JV->- c^l Jt ^>- ol JLdl ^ 

. 4_^5"LaJ| 4jLp JiLp * 0 Jj>-I j 4» ; yg P 4 _Jj>- ^bu VI ^>V-> 

w\jwL*Jl ^j-Olu (1)1 (,_^>cJ cj flail I b_&> ^jp 4JO j'tSl Oj ^i_P (J J v 2 - 2 *tU^ 

. 4_£S\i)l c-jLo 

J~o-*j c£-blj c Jb>J.I l-i-fc ^Ijj wb^l Gerry Rubin (jy-ijj (Jj^r <S ji 
0) t Howard Hughes Medical Institute ((^JaJl j j ^jl J -^») ^ 

^•jlyLS' Ji aJLSIj 4_^5'UJ| AjLo JJlxJ i*b aJ_w2j2j aJ^j j>- J p| 

J ji! 01 c4l^Juil ojjb Jj>o (1)1 Jjuj) I*^blS ^II^o j . 4 Lvj 

L»Lc iij-b (ijy.jj) d)| (J,| Jj ^laJl wv^oj>- liaise LJl 

ob*>l>- ^ -t— JjJ J— i*Jli $Lg^>-ljj Lr - ill 4 — o-£-ll 4 __^L>c_*> 

lilj . 4» ; yg P 4 Jj>- (1) jlwLaJT. 4 _^_S^LaJ| 4jLo J flP ^jP 4 -^w2j*J| 

^j-o» 3 c4_^S^Li!l 4 jIjS JjLP <W2P 4_J_>- (^Jjj ^ jCj 4 Lvj u^P ^1 

4_«_v^*il ^eiJ i^JJ^ j^S"! oJUJLp ^ ^JLp ^1,1 ^1 LjI wtS^ll 

.4jL*JJ iljljfc* ldjfc> 4_il5\j oj Li>- Jjl*U 

il) jjj j%-^ $0 j.b,^- JJbdJ 4 tl ^X*Jl 4_^Jj_gJl (Jl ^ jli cldJ 

I_i-«J Jj j^lJl JbwJ ol -XjJ jl 1_->L» jLv^ 01 

Lo C-~ 9j ^ 4jl (jl L aU: ^ C(_^j ?-VI A*?-LJ| .j* g-»L»l 

( J^*Jl t_~vub>- jl gj>- o jJi LojJ ij jSs^j tOj aJl iJL/k l _i ./»“: * ^ 

jlkjjU ^b>tj Jj LuSsJ .J^kJJ <u^2j*J| 4^lJL! J 2 Si j>~ t(_$j\iJl 
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«wwJI 


Ijlpr jl tJl j^jaJl Ulc 01 J ^3 0 jja}\ I J-& 4jI_£j ^ ^_Jj>- 

. (_£ja£sO| JjLxJI <_Jijli?j ol5\4 4jSoT. 

Jp c4 Ip U)r^ S j^3jJl Ol^-ll ^ LjjJ OlS" y ^__£>-j 

Lo^O cJjAbj >( J ojJl C-J ^ ^ c_3 ^xJ Lj| ^__1xj V IJ-$3 cjl til 

jl — (^^Jl ^jj~JO i_ji_Jjj 25000 0 j OVI 0 0 — <J-*Jl 01 

Q>1 tf yg!l C^*^LaL>- jl (<JJ>I Lj 1-I ) £-J j ^s-0? jj ^__0l 4_^^>ojAi0l]l 4 Izj I 

l3 ^xJ LjI ^lxj V I J-£^ — 4jj\3lJI LjV-^-l J^l-^ OL^J^I ^ 4_j I j ^Jl 

£jA ji->o ^jn j-*liij 4^Jol (_£j\tJl ^ j-Lwi-l 0| . c£j^*Jl j*-w*J-l J o-*-?. 

Cr^ (_/ A^-l jv? (jl^-u (^jO^Jl ^ — -*J0 ^ uyr L j^ 3 $olij ^xj 

c Ov^ 4 uv j jj o jJl^j oJ <2j Oy^r • Iji^" I j*J Jl j L» 4lx_aj I * 

. p-wwvj-l ^ ol-LJJjJl 0 jjt 4_Jpl L^j J-o-*J ^xll A-uLSsJl i^ 3 j ^xil j^P 

JjJ^- 1 ^p! I^~*0 ^UixJl 01 -L_j ^ 7 c 1986 ^1p ^ll J»l I ‘■^^’j l^jj 

OJj jJl) o3jJ I ^.^yg-xJl jl £jA-I ^ I *lc 4»>.y^xJl 1 j*^A^-I OlSl « 

oj jJ 4j I UwL^ jJ~\ \3j* OVpJ^I f Jij .c. elegans (4_J <L£ ^Jl 
0 1^-1 1 4i ^x-« ^53 . c£j^jl Jl£*3l ^jO 5 j-o^p o 0 X 2 J LJ 01 ^P. 

aOL^wjS" p 2]Ll»>>I 4.L>.aJ 6000 j 302 4xJlJl a^.^xJI ob^iAi ^j^jJl 

U ^2ljl jJ CO^jAJl LgJ J-^ 50 ^Jl ^Uj2_J0J Jj Jj>- (_^l Ojl 

• c5 >>-' j^p 

4_^jJj_^Jl Jju _X>- j^P 0 Jp jllilj'^AJ 4 _>-L>cJ I c 4jL ^U l oJ ^jj 

Lx.L>.l^l I . I *- 4 jj j ^-1 j^*r VI 0 J-A J-^-P J-axJJ 4 *^«SlxJl 

0 j5s-L*-w^ (0 J^ll 4 jL^Jj Laic 4j 0-l^J (Lwwws5\P J-AxJl 4_^) Jjjb 4 jL^jJ| ^ 


2 I 00 j* [£. A-Jj ia >T I 




La . oLowJ^fL o jj j j oj__^j>-I ^ 4i*^Lo-P o \j yoj> J 9 

? j-aVl l*-i-A ^ L«J-i ^ Ll*JLC 
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<==m1AJI 


(2100 J\ 2070) mJI 


<LlcI9 oJa^^I giinl Lo_lLc 

a^-I jb 0 y^Jij c Terminator ( il) a___L^L» J$ 
Ad? ^xil ys- J,YI 0 j-p 4 0 Jjj? 0 y-S A_J>Ld cSkynet j— & 

4 j>ti-vcVl £0 ^ d»L A 3 jj jJT. A-O wO.^11 j ^ ^ j 9 jJJ 

0 j-A Jid c Ol -l>- Yl . A j*«YI C^bY ^Jb Aj J j-Jl 

Jj>“! ^ £ yL^ yj> 6-btJ (1)1 0 1 ^»L^» JjLj 0 J 

cSkynet J! jJl j-* a_JU^ culLJ di! . 1995 ^Lj 

0 cl^j jbi ^1 p ^1p ^Lip^-v^LLS" 1 *-La (_]^jlJ 

^ILLU L^-l* aJjI^- . J *i*Jl j^o c AdL>L»^l di-b 

^ L^jD ajUJ- jJl A__i L jLJl jl Skynet oj^>- 1 j cL^jD ^j_p 

O y„ La jlp^ J . 0 AjJ jj <~J> j>~ (Jl *_Joj jl? ^jP AjjdJl ajj 

Jjuj .0 lj dLL ^ oljLwL* aJ Yj La jjl ^ Ip 

aJYI OLlxJI Skynet 0 yprl 3II2J capj AjjlSOl 0 J-a 

jpLv^Jj^ AJj-AjL-I 0jL^2jL-| l£j |t_} cA-JLjlll (J ^IjsJI aJj LflJl 

S-LaS^yi J^P ^j- 4 ^ 

jdJJ oj cMartix Trilogy J Li a^»jJL> L» di— Si I j— ^YS j 

AS 0J_^j>-YI Ol tl) ^ 5 "j- b Y *LjSdJl AjLp L ^3 Oj-Uj 

J3* (jl ^jJwLfilx-a C A_w« ^_^«L^a jdJli . JjmjJL j y*^\ ^Lajj 


2 1 00 j* La <Lji tT I 


JS» i7t J I 


Ol . jP ^ JjlaJIj 0 jOOju 4_iLJL>- J^>>LjO 4_Jp jJfc L® ^lp 

.CO jjj jJl oj^_>-l j® £jtaL* L&jjJj <00^1 jCil 4 jlJL>- fils'll- ^j— P ojLp 

(S j^i ^L (j— ^ _/*VI 4 _ jL^J ^ (jj-j>- jJl) jL^j J — aJ 

0 jC 0 **J ^jj jJl jJoJl (J jJLp Jj« 40 JJu ^Jj (.jy^ c_^-ojL>- jl £j>- ^ 4_LxOLu 

^ 1 p ^JLj oj-^r'VI J *j>&j c£-^l *a*>- j^l . c— i pJl oJ & ^ 

. CpL jl I? ^ |%. .>®1 J^*CQj 1 J.& L^J J^“ ^J - 4 

JjlC. 4p| jil j L&j j^oJ>- 4 $LO( £CJ jO j-J jjfc> 4Jj J^» Op 4£— J^Jb J 

1^1 COOj>c_w*>) tala I b>c»J>s_v^ J 1 .^oJp ^[Ij^* ^ 1^53 4 COlJ_>~Vl OJ & 

jw 2 j L»Jjp oJ =>c -^ liL® ^LilS^S J 0» co jj j pi oj g_>-! co 

40 jJL (Jlj-wJl I J & j j>- o jOu^lco $.1 o~l*Jl oj ?<upIj co jj j jJl oj £j>4 

.^_g_Ll co JjM |ji* (? . . . j-1 I3L») lg.a3 j 

Lw>o j Jj j jlglu^ 1 ^>dJ CO JJ J jJl oj— p4 Ol s-l jji~l (j£^j 

.ITS ^ jL_i-l LOIS'S ^j-jo^oi .^LJJjVI j^JL- J^u^j 

£-LS^ (_£ j-www^ *,^2 J ^^Ajjw> 4^p-a^-*^ll ^3 l *v * * j 4 *i^ 1 jy^lJ 1 

Jij J *j. j\0-Jl ^^LcJ 4 Jjj— aJIj J 2 kjl!l J c-J*)\Solj 4—- 

sJLw# L^jI 0 j j-iou (% ^c50 4 ^ L>.o j%-LwJi I jjk $-L ajjV j^p ti j-^Owj 

co VV^ 0 jj*> Li jjL ol co^j 

.diJi cojJj>- co^j (J jj>- 0 j-o-wws^c® ^pIiIs^VI $-l5"jjl Ol 

CO jJ # j jJl OJ £_>-l juCOj 4 L®lp j^jjOp ?0 4jI 0 jij-Aj ^j_j 2 JtJli 

jjj y Jli 4 1993 j»Lp ^j .4^-L» <Lc.j-g-j Lcc<cojj 4c^j^-oJl J-^*-ll 

Jj f L- jJl lojj ^_i jii^> 4 L»Ip Ov*>C 4 il) : Vernor Vinge LS -^^ 
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(. 0 yg 9 Oj-l3 .^jv£\- 3| £-LS”w\_d (_5 ^ £-LJwJ^[ 4 sJ>- 

Jju jl 2005 J-j3 O wbi-l lAjfc ^Sj lil I 0 ^5"L»j .... ^\£nJ| j\, . ^p 

.(2030 

Douglas (1) ^J:>l^wiy> Jj _ aj c_~5lJr' 

lil :Godelc Escherc Bach cHofstadter 

. (4_Ljd»! 4 _L*jo ^lil 4 J^jo 4Jtll (J^->- IwLfc 

j-* Marvin Minsky cu^LJl J,l L^^Upj 

^ 4_w^jjXl oLw2j>c_jJ! cE>- 

^ 4 ji lp% # i ^1p y>- ois^ pillar yi asjJi ^c_jjU 

4^wjjjj lj jJ 4 j I JLj cC>I ^ J_J| I jjt j! JJE*j 4_l5sJ .ojj-l I j_& P ^5 jJ Lj-4J 

4j /J I ^ bjj) .t^iiJi ojJ i- jlill lil jp- 0 j5\j l)I p 

^ jlpLj jJl jL>*il di!i *A5 JlJI JUf ^ 

0>L*S wbwbdl ^Jw2ls3 4_^3 J. . ^.Jo J3 OjSo LC.j 4jli cAjIwLJI 4 jLioJ 

JjJLjCj Lo-^3 ^1 P ^LoJ5^I wL>-jJ V 4 3 1 ^ 4l^Juil [ 'J» J\ S Zj>: ^J— O^J 

4-o-i^Jl 4_v^ij j^\ £-1 o~Lp^ 4 jE*>^j 2J| 1 w\_flj . ^P 4__o_lS^ 

Jj jJii y>? ^Ssjail Jjd . L^JlP JJjjJJ jJ ji j c O j o-bd 

oli c^-p ^jLJI j ydl ^ 4^.U-1 4 JVI ^Gottfried Leibniz 


jjl iiJLi-l) AjIxS” Jj y! 


r*f ^151 : Douglas Hofstadter y. lJ _-’>U (1) 


(j*j>r 7 ^) • 1980 ^bc- jjlJjj ojjL>*j jlij ^gp Lla ., tf V' l j& (4j-bSfl 


2 1 00 j* La <Lji tT I 


i7t J (^1*1 I 


j^oj c4j ^->6^- ^J,! J^2j 01 ci>i JU*Jl 01 C^*-Ulvd I2J) I o 
David Chalmers j ^iLzJ *Lao ^3 j~*UiJl Ul . (Lpj *x 4 c4_U-l Jj 

6J l)I 0 J-S^ j-Ll lU& ^jp 4j jlS'L* 43 jj cjdl 20 ^li Jj*3 

.LJlgJ 

I -L^S" ^ jj» P 2)jjy^Jl C^L^j j! ^J_*Jl (JUf ^ l -all ? ,4 OJ >o i 

4_o-lS^ ^P j-Sl OU clsJ-l £ j^wJj . JJj2-Sl C_£ yj4 !jJj>cJ jlj jO^Jl 4 J Ij_Lv^jJ 

Jj>-jj V 43 1 122>- ^Jsl^j jil (2r^J •uV^^' c_£-\J 4jdi^- j^-j^LLa ^i*j 

. LpUj>- 4-Jp JjjU» c—AJ **J 

^1p ojJJLSI ^Jp ^ 2)1 aipl L^2 _>c_^ ^dlj 

.US' Owb ^ J^Jludlj c^p j-U ^»Ip eJ l> £-2?j 

dr 4 J^' L5^ 01 c u^“' 3f J, jlS" ISI j_2xJ 

! 4-^U0 oL) jS'La 4 j*^Aj 


l^fl j^lj 4 jl01j j l 


caISJIj ^p jil 2 

iUojdl c L?l?iU j t_3l JjJl^- J*^\j>- J JLl^oJJ — 3 


‘Lp^jljwil jj ( J^JLl*J.I sis'll ^ 

<^>-ji IgJ J dl ? ;,. " ; '' 8J CviJJi ^lp il L) J 

ilL£3 . 10 lM 1 dr 4 £. l5^ U-*^ 2 - 5 caL>- j^> 

Jliil ^Jp ^S^UOlS . US' l. . .g^Lg ^p ^J l 2/^ 4 _UwU^j 
cl jJ 2 -v^ U>- U>> ^j^Uall I jjfci ^]p 4 -o-wJU 2)3 cUJ . 4 J ^j-4 4 JlUL) ^-*_Jlo V 


/^o-Ssj d?Uc^ oP jJ& 2)1 . Ul-^^ ^jsl? **.wj d?U-**> 
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L^JlP s.U j c OjIj >- 4j>- j Jj ^-*_Oj <1)1 4 )l 

O^jjil COUS'lLl Op ^Jp J • 1 U*-U**3 1 J ! . L&ji-Ju 


OlOjOJl j . ^p jJl ^jlwb j-C ^Jp c£ jUj o^lil jjjUL coLjjcj 

l^li y.j J stkil 3 j^- jj yt-Jij Ol a- ^£3 $0jJ oil ojjfc> LgJ 1 UjI 

jisl V L$-^J tol« jULl ul U laij JpUjj Igj <jjb*il j,.]a'X- L> j 


Jjo) Jj>-lj J-«U» oAOX^sJ ol COlj^ tU-1 L»l .dJJi 

c_~u jj ^jU L5^ 1-^ c(4 jL& L«j IgjtQgJl j ^jIj J lj <OJ j.ygJl j s- j-.QgJl 

.3 jf 2 Lc.j y^j 

i_> ydl ^jlp OjJ—aJl ^ ^^-0-1 I i-A j j— vS ^ jl J— io-ij 

i jjvixJl J -i ^ '- ■[ ^-~Jl> ■> g C j*t- . !l i . L^_o^_9 j 4jOl ^ ^ll olljlSOl 

1 3-A 2->-j.s L5 — Lf 0^ 0 j ; l vg> sj j*-g-S J,bJl>j c Jl — J-! ^ 1 — gJp «A — j 

US' 4^UojJl J^wwojJli JSI CO jJ J jJl 0J-^J>-l J P^A-wO Ufc>j ■u-Liil 


^j>s-v^ . ^pIU^ VI s-lS*UJl JLxj ^xJl <c«»UVl col_JL*_Sl cl Ljlj 

V Lg-^J C^j^Us-J^Vl jisl 1 £ "***> yiJLj ol ^-p2l^-o CO JJ j jil OJ^_>-l Ol 
c^P jJl ^Lail l-U ^Jpj . 4-J-P e_3 ^scJl jl oljj L» £— -Uo^a 

j^wojJl ^Jl U jLal^V 1 J^j COljU^-1 ^2>*)J\ 4-»j jil ^ CO jjj j}\ oj.. -g->-' 


^1_P . CO 1 jj b ^P jil ^j-o-s^2-w3 ^P jll ^3 ^p_p*Vl ^J,Ul j-^Ul L«1 
J5Uo J^Uiiwwi c j jSjJI coUl j.J-1 l-Up! j*l*l Sl^ cojU? j lil c Jlill 
^jP ^il-b Ol j^J-1 j-s^Jli ^ ol jil l^Jl Jj c cJ Ui-1 ^ ^ylOP 

JUVlj 1 cLgjlU ^P jJl ^Jl j^laj CoUl j*i-l J .4jJ? j>» 


2 1 00 j* L a in >T I 


(J? iaj I 


civile o! J.\ ^ oi ^>- ^ll oj j .,^g 1 1 jl L*jjvj jjJaJl ^2 j*jj 

ls^' u? -A' ^"b c yi-VI <— bbU u ipj ,L^juj>-L^» jjp i_Ji5sjj 

(_$ j^~')l) c^UI j^b AijULo ■> ^ " 0 ' ' ; Lilj 0 ^>JjT_ * ^ i V i^jLJLi.1 

■^r~ Cr° oAA 

0 ^x»Ig?«*u j\ S ^P y £-lo-L> Cvilii (J>1 4 sL^^fb 

^Ji3 jil JJL> (j j J,LJb j cC~<w? ^ j»— fr+*Jb\ ^1 >dJl 

. ^y^>- 

\ 2 \ 22 *- J pI ^Jp 1 gj jjji C^l 5l j^L-l ^ b JLyflj 5s_C c 1 ilb 

.L^-Lai^wJ* lilJj&l V cLJlJJi^xi Lai j coljw-i-li . 

4 I 2 J-- oj^iLil jil ^ Ip (Jl*il Lg_oJijc4 jJ s^» cciJJi ^j-« ^ 

^s*Il <J jj^ ^ Jlj <Ji ^ 0wL_rLww^ L_^JjJj>- 

. 4.L>,.j>tJs1 

. 4-^*0 jjiil « Lp j Si 4_s^> yuill C->1 >1 ^^-1 J xj 1 J^.iJgll.1 & y» 

J^J^>tlJl I Jjfc> J 2 ^J,l A^Uo 4 _^jjLa 1I ol 5l ^J-li 

o^jLkll J 4^*u ^i5l ^ Lp ^ j^ll J ^L*i^-*1>U ^ S"L«I ^jp o >sJl 

4_omJ ^ ji!l ^lp ^ ^ <* -SLi-l L5 Uj . 4 _o*j yiJl 4 «jLL« £_£ jjj 4>wwvX>- ^ 

. ^a^iyg.jl l-L^J Lx_u Jil 4jlSs-4 ^ 5 ^ l-LJ cjl j-^j s-^j j-$-^ c£ J-^ 

j^_aj j 1 ^_lS\P 4_^_J ji\ oLj! j-J~li c^- Lo ^JLp 0 j*^ P 

J 0 ^oj Lg_^»L»l c*>yg.lg L« lili . 4 ^^LaJ| 4j^>tiJ J 2 J^>cjJl l ^ :SL c 1 oJju 

iJL-w^pAj oLw>t-jl j L».L> j-| jlSol l^Lc AiLj>t3 Jld! o«Xju 
C^LI ojjfc> 4 j>-I y L»wUx 3 CciiJoL! .La L^ 2 ju SjLx^vj'VI CO OwL^J 
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j jjiJl ^1p X 2 I^jUl L^jb c(^l 3 J 2 JI Ll^ 4 1 jwUfc> 4 wwwJ J>\ 

.C_3wL^Jl |j_A <LoLaJI aIzs^xI] 
£■1 wU^“l 1 oUl j-J~l dX lie V cJ-o->til >0 

0.2 j\P ( JJtll) 0 C^d^l J jSXdj J . wL*Jl JdLlow-Xl jl J jjtJl 

Jddc*Xl ^ j&jcS\ LgjlSCab (1)1 Uj.-U J Vj • ^Ul j^X-l aSXLt ^ 

^ jJLj <n>UI ^X-li) . J ^1 ji ^jp ojLp J JdwwXl I jjt> C)\^ j—1 tj 

^Lp iJ jjLJl I jjfc> ^5o .£.lidJl 4^jL>tl L^i* bl J-3ti^>l ^LaUl ^y>tSj 

jV->- ojl ^Ul ^A JpLaiJI I^jL^- ^ J-o»d ^ — $j V I jXii 4 >-jJj 

. (^UJ^Jl ^p c^j>c-Jl 

^ jAj J c^Jdd>wXl ^ j^SsjiXL! I L-v»>- jdXl dXllC c VI wL^-v^Jl ^Xp 
^31 jJJ olS^L^- J^oju ^ jJiJ L» Ldl-Xi . J-*j^wv_<>JJ J^oju jl j-oJL^b jdJl 

t3 XlsJ JjO 4^L_ai^w^« \ 2 \ 26 - ^ yu^scS\ U jj JJLc. c^-il ^Jl c^J .UjLA.il ^ 

(J*)L>- ^jA ^>-V I ^1p 1 od" . JjmJU oLptj c^XJl o 5 jJl 

.4^*31 jj o^J_^- oU>t-jljw)l J-^duj 4idUJl cJ^I jXU j-jill ^Xp ^.^,j jJ-i 
^dlnSl jjJ-ajj 4>XJliwwXl ol J j>-VU ^yuill ^ o^LJLlI s.ji-1 Jdo*i>j 

.dXSXJ Ul*j oUUlSIj idM j_aVI ^I-IpIj ^JLoJi>til 

y ^*lUl — ip ^^P ^Jl ^ I l*-\_A ^j-o— C ^>-1 » x £. 

diJi j . 4_XJLiwwJj cd>lw\j>“*VI 4 jUxjj ^dli oJp $-Ldjl j-«VI diJi 

^ i)l di!i ^ . 4 a.^J^JI jlpI jS j 4 o_d^wJl 0 jLj alii |j_jjd I 

L>.L?^>o c^Sl ^1 .( bU») Vl coj 4jLv2j VI j-^*> dX-^flj ^ Ip 

^jlxj la jg.>fcj| ^ jJl I j_A oli c4_^jU ^J l ^ «, s < 2 .:S. j ^jiJl ^ jj ^1 dJ^4 X$j^] 


2 1 00 j* L a in >T I 


i7t J I 


.OJ-L&i ^ \jH\ jJI i_iSI jil ^10 SwbOp oii! o j-iiJl 

^LJLlI ^1 p Oj jJJL j ! O' (J,| C->I jLi^fl ^-o^r jj Oj 

» j'-fS.' 

c^Ip 4 ^ Ly^^*VI ^J— _J^- .-Lip 1 s^2j! LJ ^ v^-o 1 o-5^ 

^jAjtJLJJ ^U^wollJl AjjLaX.l) j-s^Mj3jJl $.Li?Vl . jLjo>“Vl 

C AjwllP . IjjIS" l-o«Ji-^“ c J 1 ^ 4_^^u2^Jl . . - ^ -pl-y^ ^ I 

J \J> W*^ 5 r *“ ^ AjL^JI L» I^Aj V> Jlj-^ 

AjpLva^yi J-«l jjJl ^2 j j-*^. ^ j-^ ^j-Sj L«wUp ?4jL>> L« j! ojjSJl j! J-ojJl 
{ jy \jbyS' ^y* ^x...Jj L« UL>-I ^1 oJ *>• ^Jl 4 jL*2_S| l)I J :>&_> (.A ^pLoJ^Vl 

4jL j& C^LojI jwliJ liijj . 4_*ill J^>-Ij ^ Lp 0jJ_aJ| (j£ y^-^l oLa^sJl 

o^j L^# jJ jS" 4 _x^L>o Walter Mischel J^A- 4 Ul J^-Vl 

Axlil ^P jP^I ^ip r* 0 sJ ^jJ-Ul (JLa 1?V^ cOjji— 

^1p J j^2o>tU jl — kn>Y!j (j%-^-I ^j^-o-ll j — L-*jlil J jUj J— l«) 4_jjjjl!! 
^r\7xl^$ ^1 p (^J ^(2.^- 1 ) wL^Jl (^w\__I,l ^1 p * c-i^ 

J ^IpI ^ jJA c(o^j>-Ij V*A 

J-^>ciII jL^-l) SAT ol jLl>-l ^Jp 

. J-o-*Jlj c-J-lj (_5^J 

^1p! ^ (j,| AsjI 4jtiil Lj>-Ij ^1p ojwLaJI ^JLp ojt>^ p 

jtSsJj siru ^j^ii i Ji— ^Sn . iiij^i j ^pjJi ^ 

^j-« J^pl yiu^« lillxiV 4-A^^*^ olil^ll tl)l 

O J-IJJ ^1 pi VI ^ITJJI J i>-lj i^3wL^j l)I t J !-iJ 
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cL UJW 2J ol iL^Jt (JVJ ^-oJ>0 (^1 OLwJl) 

. L^5"jwb ol 0 4 j 4^J| ijl AjISLaIj <Zj jjj J)\ oV I 

Ia_ >0 ,^jl JJl ^__P jJl J^JLs^ J g-^Vl ^j— < oi 

0 I C_ P *J I ^ ^ I ^ A^o^i_o»\J I 0 jia -A.lt 

. ajl^c* t— 3t Jjbl 


^1p*V t .^L»l L-Usi^ j *j pj ]gji}\ 01 o £■ cOJ Si ^1 p *1 -j 

j^iJtj ^51 ^Jl ol5"L>cjr. o j-jjj ^5oj oL j^l^a 

. 4j L?.j>c-lt ^ItxJl 4_o-J_*^-Jt o ^J a-aJI jlpI ji wL^tj 01 Vjt 
01 Voj (oJJl Apt jS) ^ Jiir V ^L*-!t ^j^i-li .0w\j>-j ^a5\j V ^L*-!t 

. Ia.Jgj>fcllt j oLw^t-ol jw»Vt -XpI ji JiC 

4_P ^J^lil iSJ j^\ d^*Vt ^1 t ^j>>LJLil I-L& |>1 w\j>cJ1^)Ij t^t \ uSsj^ 

.Lp-LvA < ^Jl 43 IS" 

2J ^ Deep Blue ^ j— k Alt *J 4_Sl jl j_j 4 c Jlill Ip 

jig *tJt ^ jiUJl JJaj ol L^JlSCaLi . i^jL^is^Jt ^ ajI*JJ a-JOju 
^ ^*^SsJ c^SI ^Jl olS"l£ L^JlSOb ^£3 . j>-\ cS^j I £ x**u V 

0J-5i j^JaJjj . ^S-l ^SSj oSS"!^- a SVI oOj& ^3 . L»-A3 laJtJl 

yr«-* ■ (J <-£ JVI i_~^bLl a j^>r\ j* j&>\ ^Js- ySj\ 

ji\ (. Jl ji j jt- ? r cj 0 , V ^topl cL» l3wL^J ^51 jJl ol^l ^■ 

c^^LLI o ( ^SoTj . . I.aS'L&j ( j^aJaJJ ajLaj o ^ 

Aj^l_>-t Oj ^yAJ A-jS^L^- 1^50 .ja£\J| 0 J ^-yA.J £3 1 ^it ol^L^- OwLa ^J,^ft 

. ^A-uaJ~l ^iLsJl ^ ^L>cjJl ^ JOLaj ^^3 (.iiJjJj JjlJ! 


2 1 00 j* La <Lji tT I 
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jl Ji 4_uLS" ^gplil 2^ VI ^ISjJl ji>“L} CjJyLi-l 0*3 jJl ^ 

^v-J 4 jI l) Jj — i ^o-tijJl oJljJli . O j J J jJl 0>l oJ & 

Jj>- ^J,l 4^oJ>c^Jl C^*-^lJ~l 0>l5C*Jj tl)J tl) -bjil J»*3 (* 

4-jULLj ^l.lg.Jl Igj J^LJj ^Jl l.. 4 jL> jlzilj (4jO>lJ jjfcil ^L?) jJCU*j \ >s 

ajl>>\jJ| o J_& A-jjLjS^ ^j_p 3^!' -Llp^ • v^ ^ a)I ^ » 

. O-o-v^Jj J j-L ^oJilsJl oJlxJli C^P j-Sl olJj>-l ^ 
C^P jJb |t — O j O J — jjj £-02 4_jjLXj ll3 ^*-4 — P — 4 ^_P ji) ^_J Lp 

I Jj& J,-v^»jaj jw-Jl Lo L«-AJL J^')I\ O j_ j j jJl I i jjw\_Lo-*i 

.^p jJl ^LJLS ^llgjJl 

^i_p Oj^li l) o w^*- c4iJliJ! 4 <LygJl j— \ *) jJl O’VI c3 j *oo 

^* yA w\j i lj ^ lJ^_U lj w\ 1 1 wOx3l ^Jw02_wWw<J_l 0<-\j2X-4 ol^L^ LJ t-j.-0-P ^ * 1^ » J 

olS\>JJ oLLp . jj o-sJlj ^J--y£> Lii] I ^y» _bj-4j j olp^j 

^j-4 ^5"! jw\_aj £_ooo L^j*V I ^2-j j^io ^__Jl ciJ-L ^j- 4 jiS"! ^ 3 Jj oJ & 

^Lp ^3*1 oj j-v^j Oj^li 0 jS\0*3 C|t-> J_pI ji clr^J ^^Jl ^j^3~l 

o'l)3'Loll £3 jj ^Lp L*3jI ojwLaJI 1 jJ jS> ji Zoj US' . J^LcVI ^j-p cu >s_Jl 

L# ^^Ip oj*>Ip . JS*>^ ^^Ip LfS^jwU V j! L^ip JiLo ^1 
^Lp L^ilJj^! cuL^I L 4 lili .4_^liLl L^ilJjfcl j 0 IS j 

4pLw2j ^ jj oli 0 - 4 li L 4 (i( c^J^x^3l jv^jjJ! o-LpL-w-4 

. ^p coL^j ^-4*Vi ^iJwLl 0 c^i»3l ^-1 p ^Lo-*p*VIj l— 

I Jl& ^ JJl L 4 : J,lJl Jly^Jl J,l I Jut. 


^jjjLoJI 
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j •*•■ • 11 ^lc digjgjJI Lqjjx 

-* * 

UjLipL} 1 Jl>- g-lja.x-vb.il ZvJl ^j. >o ^ jlsi col &jjjljLwv*Jl w\ >-l 

LivU ^ill J jU^aJI ^JJaOl 0 j_Jli 4jl .^JJLdJ IjlS'J > 


JOkl 4^1j-iSl ^ jvlJl £-^0^ L^.jj .4_~»ldl j^p JjL^2_aJI J— £■ 

l^JLPlj ^_5\J A-JVI ol 9 jJ_>til ^jljLvo LoJlj>- c->IjI j-k-1 w\_>- ^ 

o y>.jj o j^O 01 c 1 J c» jiSsil j JJLll jj& i^JJi 015" 1 Cj . 1 zjj ^ 

jjt I jjt> 0 \ C.j . l&j jkj ^tPjj ^_Jl-\j (j jL>c_^S" 10 L»Ixj ^_$sJ 4 aJli 

.oj jkill ^1 p Ug-LLlb-- 01 jUl ^ \ 


L^JL ^k ^jp ^IxIjVI ^ l Jjj.2 CiOJk ^klll 4 £->-J 1 9*!Akjlj 


^IkJl J^_ic LCj dki 01 (j-J^li^i j.* jj>) J, ji_»l oli 

OJk 4 _AjLa]| O jJ J jil OJ g_>-l 4_L«ljC4 Lip 0-^J Cg-1 ^^>1] ^ x**kll 

Liplki*»l> Oli* L« lili . 0» J^Jio JjuiJb ^Li-SOS" c L-SLakl J-alxi \ <>S 

^l!l 4-^jJl oli jk>til 0 jjk 4 jI_Pj Oil lil (LiLoklj 4 jL-xJ| 

?Uj UUkl 2L315L. l*J 

LL^- 01 ^ xj U^jl jj Jjj ^JJl j jjt_JuJl ^ (tjJ ^Ij yA y\-&) j—£jb 

U jJj Oli^ lil 4 _£_$Ij ol J-l jJuj wli . . . ) I (J jJL> c0~w>- t O j j j jJl oj_p4 

.ISjJl AiJli oVl jj 4 oO-*_Lv^ 1 a ^J,l ^JiJl ^ j ^ 1 fcjLs^ j & 

Jlal^Y! 4 _aj ^Lj J LgjliUuiSl jiS*t jl JjLsi- 

.(^»U^VI L5o:.c-^ 


2 1 00 La <Lji tT I 


JS» i7t J I 


CJ VI 4-j3 (j j. . jd jJl ^ j_J>sll ^ jJl |j fc> 4_>-l jj 1 *JlP c 4 jl^jJl ^ 

^Lp $-L5V J jl^*c_Ll yJdll ^>cj o j^j ^ w\_ii^»c3 cyvidJl ^jp dJjjj j^\ 

* 

Lduajlj LaLljllv^ ^1 oli jJL^cil ^.. ,iyg.j Ji Lclj 

I j_& ^ cJ >J_LPj . I ^ Q i l__£d» 0 j^j Cdp»sJ l__£JJ» Lp'x-wwo 

!* 

A-jfcLuu jS' (JL>-1 x_jLvaj ^lAJl djli o jj j jJl oVI * ^j— twi-l 

cd' JJ' ^ J-J J-’r JS” 0 j-Jj ■ Jjdl (J J' 0“ * 

j^Sl O JJ J jJl (Jl ^1 ^Idl L^?,Ci JJ J jJl dJ^I jV ly .Igj . 4 

dLojdl oJjfc y_>cJ2JJ L_3 j^x 4jl_£jJl cC 5 jJl ( j-« 0 jy&& 0jL-$ ^j> 5-lSV 

4j>c_I?^o ^1_P L»£ J— .Jl i»_^V j^Jl 2 jl jx t, * - +, J 1 1 (jl ^1 ^jl wwvJLa •J'-J 

.^ISV j^S^I ^c.w2j ^5\J Lg-j*-vJ 

Jjlyll *lSjJl JP»SJ 4^-L^-l dp ^Jl 0 j_& ^£^jd*> C djL&jJ jLdwJl J 2»“l 

I j_& L’.-x ^1_P OJj >r jll ^ jl jll L . - ^ 1 ^j,l y«Vl 4 jL^j ^*jJ wUj 1 «jj 

.4ilS" ^il*Jl ^L>Jl ^ (JjV^ <■ *xli-l 0 J^>-\ y\Zd dx jjJ . v „ $r jSOl 

^ UjwLLP OwA & 0 ^^->-1 j! ^1,1 k_ij olj j—s^Jl 

“ # 

<^S\ j5\Jl ^1,1 cl! ^ ^y* ^ 

jj^ Ui^ L^>J^ ( ^— ■ oj^j>-! jdjjj y>-VI ^ 

Ol y>C_llj ^ jJ>C_lj!j J^Jl ^LOV I ^ (jl^“l 

^ jJ2J d)i ^J-o-X>tll o-3 jS^ 

^ ^ J-ybJl 4_PjVJ 43^-Li-l iUP 0 jjli ( JywJ 5-1 JyiJl (jyl ji yjco ^J,V1 

yoJu Ji 4^P ^Jl ojjfcl (jl J_AlXJ Ji . Ol y>tllj ^ J>cjjl ^LoJ^jl (^\ji^~\ 

. ^ lj j^il (_J jPtJj d^y»cj a\^S\j (j j^Jl 


194 


OMWlI 


y* 0 jjb ^ C Jl • J^ ^A»&^ 

<LjSLA-I 4 \ 2 j 2 j (A JlC (J^ ^y2,^2,7>xJ (Jl j £>j 4 

.5-1^ j-^> 0 ^jL>- JjLa (,\ — £J~« jl jJi]\ ^ ^ L^ 1 5 - lLUl 

L50r„L «.!jj lilil i]bjfc jl s c j! yil! ^1 p 4^oLi «. j.,^»ll ojjjs ^Jj*J 1^ bij 

■°-Jj 

J$ c 1958 flp ^ J jSn O^-JJ ^Lks^V' *lTJUl ■> 0 ^3 J-S'i ^ 

Stanislaw j»Vjl U-aj coL^Ij jJl ^LAp ^ 0 ?rAI Ov. jta jl 

(4_j^ 4 LjJLSI ^ J &Aii SJl ! jj& <, >\^a) Ulam 

JiJ) :*>\jli Oij .John Von Neumann Ol—C^j j y Oj^rj 

-IsJT L^r j] ^1p yd-\ w\j>-l j 

^cjjU ^ jjb ^A-l ^ yd\ *— -jIjSVI **£*£ c^AJlj c^lJI oL^*- 

Ll3 j*\, I Jk2j c4 IxjLu 4_JL-«J^I ^ Ip j JjjCj Lo-P I«Xju i-Jl 

. 2 ys* J\ wL« ^1 p ® o^wi xjAl U j ^ygj 0 OwL& cJA? -^-3^ . h. j 

LS JjJl JLjJ-I gr^y £j^_) lg-£3 

.‘b'JlLtj aJLjIjj Ji Vernor Vinge y? j j j» oL>L _^l ^Ilf-j 

; j-* j VI Cwbti <up ajL>-^I ^ VI j-*“ oLaSVI ^3 C-Jtj I jj& ( j S3 

?^UJl j^Jl ^ Ic.j S > J^U- Jjfc ?J^Jb 3 ji£\ I Jus, 60^ 

S$ jL» jAwcajI ^ (jl j5^Ajj Ljcwo^t j ?Uik^ 6i>j ^ 5 jl 

.j*Lp 1000 J,| L«Lp 20 Ov. ls^J ^ 31 ^ ^ L>ojIj 
ytj 2 yd I p — Ray Kurzweil J— jj jj ^1 j a__*j 

wbwLi 4jw\J J->- ^J| Ijjbj . C^bc^ll ^ Lpl 4 jLaJ^» (. -j15"j 


2 1 00 j* La tT I 


i7t j l 


^ja^-I wlS^ . Lj>- ^ J ^ j^lgdl ^Jp ^ ^ ftj ^1 

Lc.j C*lA-J O-UxJl ^ j_>sjJl ^ jhd\ J^SwL) w\ IP 4_>l 0^4 oli (J^_jjjj ^S") 

^2 j*j "* J - ^ ^ ^Jp ^ Jj V-tJl (J^ 2 -^. ^J J J (J- 4 $-j— ll 

jl IjJLSt ^ ^>cjJl wL_jJ-o P 0 jJ-aJ| 2 3 (^*J -GdyjtJl 

^ jjiiJl o l^.iaL>- ^x)l jIjVI t j^ 2 -* j . 2iLj& -^->- jj L)l y*yi y o^l pI 

J,l 4J^» JjJl l)j-\j^J JJl ^2J«J ( — 3j) .£-*^1 J jSCjlu OjaXvIiII 0w\ fc> 

jjilJl 0 (J ^>- L« Lp jj jjjJl 4 flJjtlll 4^LoJ-l OjIjI JjL>tJ 4 il 

J^-Jo J^JLl^il 4 j j j ^Jp ojll£ OjJJi cfJ-LjT 4 jI Oj-bj- 4 ^S””i (.(J y >- I 4_^»-lj 
. (4 jL>LwwJ! 4 jL 0 .pl ^ JjLoJj i^JJ^ P JJw\Jl^ C^*^*s-s^ 

C_~w»Li-l 0 j^>4 Oj j£j Jjlo Lo-^ 3 4*^»l J 0 ja_>- (Jj j jj /) ^ — 3 J 

Ji* coYI — >cil oISJa_J> ( j — wu^U J*>L^- ^ — 4 — Jij c<JVI 

U 4j>- j^wwo-ll l_3 y*-*)J\ ^Jp l3 ^jcJIj CJ j^gJl ^Jp ^_3 ^jcJl Ll>- j-lSC; 

ajLxS^ olJLu J 9 c 1999 ^Lp .4 J j jLxJ^fl -jLaII 4 >- jJ olj^l j 

The Age of Spiritual Machines: When Computers cLj*^ jiS^\ 
ijS}\ cJ* jJL c^lix!l li__* LJ a_ij .Exceed Human Intelligence (1) 
c2005 j»Lp .s-lSLUl ^ ^oxJl cr^ ^ ^ yj ^ c5 j 

(The Singularity Is Near) ^L! L5 - p ^ c£^' <^aJLj ^15 
(3 ^ ^ ^Jl I Jjfc L)l jS^S wlij .olj^cJl jiiJL 4^3 
. J^l ^4 c5. T'M ^JJI J* JVI v^U-I 


tlS”4Jl (_jLp o^LwjU-I 0 j^^-\ J jjio La J-iP jJl j^£' o >— I 4j& Cl) 


196 


OMWlI 


<3 J — ! c2019 — p (Jj-^ 0 . ^4 (J— Jjjjj^) ^ 

J^Uj 4ilLJ( ^y» jj_3 jVj^ 1000 j>*^t j^-Sj c^-i— !l ^ vg> cJtJl 

<w^>>L44 oj-^.>-l 3 j) 3~>.o coj^v-g^ Oj^ <2 j ^Jl ld_& ^*3.1 

(^w\J ^3 c2029 ^ p l] . 4-L&.A-4 As^ jJo ^331 ^j__?»sj LjlIp ^J,*3 

43II2JI ^y» jJi j3 jVj-2 <— 3b j-3j (_£ JJl ^s^>s_JlJl 1 ^l4~l 

<j,VI OLi c2045 — p J ji^tjj ^cll SjwL_9 0 eJs— II 

413 ll? ^ j-4 jVj«^ ‘*— 3 1 J^eJj ^ : ~ oJ J*-^ c£-3l ^ s^23>e3Jl 

V^UL-I oj g_>4 . c3 jil { yL—i^k) 4 jj3_Jl J j <L*Jl J3" £.15*3 

. 4_Lo3"tj \ 0 jw\3 ^lp 3 yJiSS^j 0 yg II 

4j>-jjJ 4 jL*JJ 4 aJJLu (j,Vl *^l-3l OJ £>-I y-y^L^ c2045 P ^ xj 

«-\_XJ JLJjJl |^J I 3 £-133 l £ * iw 0 ) ^C- wwO J 1. ■ ^ J I 

4^L4-I 4^p ^Jl oJ fc . j^...L?.i!l ^1;^ J^Jio 0^^. . .fl.La l^Lc>o 1 £ 

0.4 4 ^ 0J-^>-Vl £^ja31^3 (. ujI^-I 4 9Q2J 4-J^Lxll p 

0 ^a, 0J jUl ^ i_P ^ ^__>cjJl^ <^3*1 j^S\ *1 

. 4_wwvJij 

•3^*3* {T J^“ ^ (J—i J j JjO ® ^ J^' J> J_aJ 

<Lo**a>jVI J JjI jJrl (Jj-J Ol c4^i5nw« ^1 (^^j_tl j-oJ.1 jl^>tJ jj aj 

L^wL>ti^wo ^1 j L^-o-^wv^ ^ill 4.3^ c^VVI ^2 _*j 3i-!43"j cL^JO ^ill 
-Stevie Wonder j-dj J-t» 3^^ j^' 

^J^Jl i j^s>*Ljii} ^. . .2^>- L»J-LP 4 )3>“ ^ )w\j>- 4_Lv^li (J j— laAj l)I 

3^J c4_Jli!l 4 >- jjJl ^Ljl 4JU 4 XjLv^I ^ 3xxl c4 


2 1 00 j* La <Lji tT I 


i7t J (^1*1 I 


c 

4j JjJT 4 j0 4 1^-LLj j 4.P j 4 <Lui>- Al^wbv^ wbl! . >00Jlj 4 

y« AjLv^I JloJ&^l ^ 4 C->! j_L^j Jjju 0 J^w^_3 . 4 j L stS jj JS-bs^ jy - ! 

I jjfc ^4 4j5^-l_pjjl . ^JL XJl!l 0 JjjjL ^4 ^j *> 

4^»_b>c_1^0 ^JJl 4 SII 2 JI j y* 4 _*^o2j jwLflilj 4>L>c_v^ii 4Jll5s_Jls-4 C!^>c_*J 

^ 5 4 L 4 yA j£\ OVI 4jI) . (J.YI c_^-^0£0 ilp olwb>~l ^ 

y§3 . 4 JQ 2 I ^ Oj ji!l ( j£- oLfiJj-* 4 jIxS" ^ £^j\£ ^ J j-Jl ^ 

0 4_U jSwj CJ jJJ jJl OJ_£J>0 ^ilp ^ OwbJjA-l Oj jjJl l)I £—9jXj 

0 jl3 yi^jtj l)I CU-^cj 4^-*^_v^I j (j^jbbJl ^J-P 0 jX>IS 

01 j jiJl (j£ jJ *)0 ji? Lj>o l)I wb^j c ( jj 4 jL^U jiL?.L4 J . (J jW 

JUT l)I -b^j 4 j I ^XxJT. . jS* jLo-P*Vl 01 

.(wbVl y^i LC. 4j 

^ (0 j-AlJl 4 3C4l_>-) ^ll3*V 4 j>- j-oJ^ 4 1 2^*- ^ I ^—>-^4 i*Aj w\ 5 j 

0L^> ^ 4j2.L»Jw 4 ^ L^U ^JlS" jJ £_>lxJl Ames (<j ^rj) oL>cjI ^ y 

5 jjilU *J*ol.-lP^ 0 y» j$\£ < oj.Jj (J,| j- 5 C j ^-^-s^ol ji 

wLfllxjj . o^wbdl j\£$ S $\ 0 jjti ^j J 4^JlJl 4 j>^ jl ^4 

cg-L^jaJl 4-4^ li 4-j5"i oj^>- V I j j p !-b& 00) ! 4^~j}j ( J_jj Jj j^) 

0 jjfc> yj yC^j \ 0 1 ^X*JT. . . \y>- jJ jX^xJl 0 J & ^laJJj 01 J jl >0 Lj^J 

(J jl?l oO^*“ ^—X^jo lxLsc>tlJ U j-^Pj L>»L-wC>-! ^ 4 ^JJl oy^jy^l 

. ( jilSl b>o4J 

.4jLxP Jj^3 0X> L^JlP ^ j £ jjixJl) J^-4 jwb>0J 0jw» 0 4 _j! 01 
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OMWlI 


aS'jA j Mitch Kapor j j— .IS" J j— ^ I0_fc 

^-wo-s^J) ^ ojLp 01 : Lotus Development Corporation 

i(S O^J * * 140 ^1p op-s^lJO 

Liki£ 4-ji 0 ^ JJl j o^wL ^2 j ^pxJ JJl — ^1 lOjfc> Op 

u~~* — J-^ V J^— 4u 

. (AjlOLi-l oJjfc (_£ ^jp I^s>x^- 01 <W23l jjl C->L>tJ jilil ojjfc> JSO 

x^o->o 4_*Jol I^X_A Op jIS OJJi ^lp jJ^Llww^ 

j^c V ci-^>o l*^» Lo-^>-j^ jt- 5 c-X ^LaJI ^LjlLJIj ^bJall ^y* j\. iS\Jl 

44«-Jlj 0wUi-l (Ov. l£ _P ^! ^ J> “ . ^iL5l Ov. j A^^oJill 

aJp 0& <OLa!I OV ^ ,^*j ^p Lo-gJ_v2^ L_^*-v^il y *j 

. \ ^ 

01 -XJLpI c 1 0_& ** **v i -X^O *V 

. JUir 0j<^ Vloj^l 


y^jiiAJI ^xl ihin^l fL^IiJI jt<^fl ^jjl i ini II 

♦♦ 

JLS'liU ..^1 ol^l $A <Jj0I 01 (JLoJj>-! ^Lla c$.Jj j 

oi oic^n .^..■■ g .Qp o jjj ji\ s Sj j»jp y — « 

L^jjJ cOliT lil 1 OLaJu L^i*>lp^ o y ..g.>-VI o jjb J jip a_j>oj^ j 

A^JJl O jJ J jJl 0J^J>-I ^woJ>- .AjjJj C-^-X-v^Jl l0_& . 4_L>IS jl5s 

cCJj (^1 OLwJ^I v 4l_>- ^LJcJL ^y* 0 ^»L« ^1 1 2jj 

oj^b JSI w\ pj .Ll?U>- lijvAj o jjj jJl c»3jv2ij L»Jjp 4 v^L>- 


2 1 00 j* L a in >T I 


i7t J I 


• jj-^' c/ C °^.J j^' a* 

j ^JjLojj 4_v^v^>t^»j 4_v^Li cj y.^j oj. ..^>-1 s-LiJl LJajI 

\^.~^>- oj^>-Vl o jjfc Jiu . oiLdJl O jjj jJl JjJj<j 

0^^>-'Vl ^lp ® ^2-wwwJJ ^ jJsLljJl^ 0 ^J&\ j ^Pj”'-*^ A-AJ 1-3 0 CJ ^*sJ 

j*-g-S Js sj^j>-Vl dlbj !y > — 3-A-gJl ( j^Soj ^P C-i 

t4_Ljt-0 1 J j jls fr 'j! 1 9jyg;ll <LjLS” 5i cj! ^lli! (_$l ^ ■_ ajwsJI JsLaj 

^ 1 «$ . ^ C(_jLiLl ^| ■ ■ • ^ . ^dp ■ ^ ^ ' 0w\_^ Ip t. ^ * j ^ 

ojj^ ^ APj^f J_*LiJ cBlade Runner 


oLJLdl 


jJ_* cHarrison Ford ->j j— i 0 J_ ioll 

O jjj J\ jyU Jlkj^f AjjJjvaJI 

oj^-P y i jfs>- ^ b jJLp (j Ji j>»VI 0 \ C-~- j 

<LJL>e 3 4J2J- d]ll* 0 jP ‘ ^LJLo ^ J-^-o l ~ J J >_J jil 

. ol jJ-l jjJl Jj- ^1 ^IaaJIS” Jjb^j j?<jj LaL^w^ j <uJup jjy 1-L..».ajl l^j 

> 1* 

oT^J ‘ L /'ba» ^1 p L_^Llv 2 J^ 5 sj:_ 4 j^P LiS * ‘ls - ^' J 

^ ^ J-AP oJ P J 1 ^>-LL» 1 Jj ^Jaj 1 1 Jj>- 

^ jj,Low0^fl jJl ^>>La^» ^ip 

L^J jls^ ^vi jl j l>» ^ l)L-wJ^I oli J J ! u^Jl 

1 ^ oL >&3 ol Jj J3 dJ jj j jJl o^l*Jl jj-P ^Ip ((_^Pj) 

. l_^_ws_A*J 


(^w\J J-s^2Jili jljLl I j-A (jl 

Aj^b Jj j c£-^' Isaac Asimov 
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<==nr)I 


y jS JJl3 . 0 yls-ww wJl ^j__P j yk| 4 jll 1 ^jul y 

0 jjfc ^yJj) . j\_i*j! jl S-Idjl £j 4 0J^>-VI odjfc £_d. o j JJ J)\ ^ Ip 

L_^J>cJ L^Jlj juUJl fcl^ijl LgjS\-C *)J o JJ j ^Jl 0 ol ^1 p ^ )l jiil 

.(l_^JJuI IhLgJ 4 jLoJ>- ^]p J-o-*JJ C^_^_3CJ2J ol 

Owl^- J-A3 c(l- 3 J^^l) CU>-LD 4 (jyl jJiJl ^ J^r j Jl? y ^ ">-) 

^lp . Aj^AiJl ^jdl jUl 0 l)j^J L«JJP LJsjI o*!^ASs 

c^wL>c_woj I^Lo3 c jo*tJJ L^- o jj j j jL^_>- L» ^y2s>^s> Liol 1^1 c Jlill 

ja-wwI 1 ,/? 0l ^* C_^J 1 will 0 I j I jl ■ ^.<-1 1 j j, ■ 3 1^1 

y» ^IgL^Jl l)I 4jIj Jj Jjp y dJ jj j Jl jaJL^j ^ j. .] g&*\] 

Jjj) L^j>-I j aISsJio* i^AL d-JlS^ . 5-l-Ll y» <LJL^J Jl <L» jSCi-l 

J,VI j Lpr j y LaJjLP (Ic Robot) Jy y Will Smith (c-w 


(ol ^J-l yaju ^jP J jLlJl ^Jp *_fc jL^-lj jwjl L y^o <L>c->jglII) (S ^ Jl 
cl5iUL)l y? Ju LoLjtlvd O jJ J Jl jl_£^- £jij ( j~jJ-l lUijJ 

O jjj Jl 0J^J>rl y? liM ^ yLygJl j yliJl 4iLyl OjJjws wbl 

.(o^LjCL^jI jl ^_£jujl ^yj-l ^IPjI O jjj Jl oj_^j>-V y>&J V) !o^LL«j 
( jjjwL^2_S! VI s^l5"j II) ly ^1 j jJj^wo ^LoJ-aJl ^j. . jaxj l)I j^P 

. 4jl J_Jl y» 0 j\z>- yS' l) j $SJ CU-J>cJ O jJJ jJl Oy_>-l |^o^2J ^ Xj cu^ 

ajIjJI Ljli ^LiJl ^Jp 0 j-oJUlSl UjI o. 

. L?Ji.3 Oj^r»“J o^uL« ^1 p 

jS^ ^JJ <-\j ^lp ^-P l I $-lS*A]l) 

^^-plik^VI ^IS'wL-U ^> J _jiJl wL_^u» Eliezer Yudkowsky 
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2 1 00 j* La I 


J? iaj I 


— li .Singularity Institute for Artificial Intelligence 

o jpd ^1 p 4_d> j yil (l-3 j^-^I) <jy-5l ji ^jp V-Jls 

LpSCc 4_d j yil c — ^ (jyl ji 01) . 1 ppj c -> jj j jJl 

^1p JjL>d]l y Ado J> ^1? jlSol ^_J Ip JlxjzJIj o jjj jil o jpO j — ^ dl 

^pLJ^^VI 5-15" J Si ^ 4jli cd) Si ^ypiJl ^ Lpj .(^jyJl jJLSl dJ L 

jl ^jj p-Vl J^zj Ol y Aj J^ll 2 - 4 IpjJ O jj j jil ojp-l 0 j^o c^JjwL^Ji 

.A-pLls-v^l aJjV-^I yj J_pI y ajI d5 Ijla> c^wwJ aJI jj J—lc 

^O\0l 0*-\pl-ww\^4 ^3 A_p| J l) jl ^ < Jp AjIdOl A^>.x>.^g^ ^-^I^Jl 

. jpdS A_^ l) l)I jllA-lvc C^Uljj C|*_ftjy»wG ^y* V*dj 

dJjjj yll Ip) a_Jp ^__Hsj wLjw\_>- ^Jl d- j ,L? ^ Lp l-Lft .-\__pL^> d a I 

Lft J pLou* obLv^l y.4_JVI ojprVl Jjjjj J! ^ c£-^l (^yLoJj>-VS 

d-p® y (Jlxll ^Lp ^LoJjJli ^..^.i>cll y ^L«JjVS ^-J Lp 

o jp-l y j VI lwb-1 j li^u I j ^SV (Hanson Robotics) 

jdJl 01 ^lg**.wo cl .pLop-l <LS*i oLjLS^ ^__w2iJ jj) o j j j j 

• c/ J*-^J 

01 y&>j VI ccIjIO pr^l o0_ft £^oj>r y od^l j a1x_Ju>> a_oj ^ < yii 

Ojp-I J *-t>- ^1,1 ^pljJs-s^Vl ^JLJI ^ .I 2 .ll j\S^)/\ (J ^-oJ.1 jJb (Jl j \ * 

y \ ^li3l j ^_dJl Lv£»w^>- 0 J ft Aj ^^-^ woJl CJ J— JJ j^I 

J»JLlwwJ.I y djr ®^Li d^Jl 1^ J^r 4 ! j-p-o Jptd jl 1 J (J^-£.J .jt ^3 j 

. I_l2^“ C_^l ^ jij l) J^ 05-La^O j^-^J^IjI J Cj^—dJl ^IdpVI wL^?j ^ po-p 

l)I dLodsJ 4 JLii^jl o>l L?Lp-l j jl LlJp < y^ r -xsj (. 4 !LL| 0 j ft y 
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<==mr)I 


d-’l jjil? iP .Lg_oL* ^ l_P i»_^1_AJj 0-L& j^\ 0^__^>-l 

C*Aju ^j-P Jjj ^P LgLxJUj ^Jo c jLO? (1) j^Isj ^1 (j j..,Ij Jj ^j) 

o 0 j& L« L»jj c 4_^>- jjj o j^jJL iJLji* O^^j o f>cj 

l_£3l Jj&l jLj>-VI ^lp ® 4_LiL^w4 0 ol j—jLl^Jl 

^j- 4 lO_& J^ 4 ^ O^Sfl JJ- v^ 3 01 (j,j jJ^-J . Ig-Oljl . '<2 Z>xS, 

,4-o-^j i ^1 j_p ^1 01 aJjLiwwJJ ol 

oj^>-V yS 1 Jj jJ? iJliA 0 ^ 4ili >-l <L^-lJ ^j-^j 

j*Jj C^>- c l)LjLJI ^ 4_v^L>- c JJlll (J jU^Jl ^iLuaJl v Jl>- C-> jj j jJl 

. jyaJjJl ^ Igj 4jl*l^>Vl ^j- 4 V*-^. o*XpL*JJ J_aiI O jjj jil oj^>-I |t-^<>-v^J 

. LxSIj I j*\ ^plilg^VI ^ISOJl Lc.^i col^-VI I0 j& lilj 

Lo-A 4_*3^»w<0! . j 2 J 1 ^ ^ ll ^ l. . \^3 0 C ^)- ■ J ^ L^J I lw\__& ^3 J 

^Lo-l&l iJLjfc 0 (jA tO J-!J j-^ ^ Olj Ig»«*J>»l 

^gpljJa^g VI *A5 jJ! ^ jLoiii^Vb l 


LjgjgjJI ojjfc^i gjo ^Lo-Lj^/I 

VI :^TjL^ cjjJL^Jl ^l^k^VI *ISjlJI c— ;Ur Jlj 
oj^>-l (3 is^" VI ^j 4 V-^.j . oj jlg»ll £-« ^1 *JjV\ 

cLl^o2j! ^ y * ji ji^Jl (Jjl >o l)I tw^>o CO $-15" j !l ^ 1"^-^ ^ j J j ^II 

jli cc^^LaipI ^ j .^wU^Jl IwL_a ^ j^—p Ls^L>^l j j__$0 j! j 

^ j-A L>oj^» LJ J-oj>cj 01 VLo-^>“! ^—jjLl^wJI 

.Ls^ajI Ll^ajI £ja ji jlgxll J-s^ 5 ^pLlv^ 01 
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2 1 00 j* La <Lji tT I 


i7t J I 


Rodney Brooks j. JPjj dr 4 jL^-I Id — a ^ 2^0 

j-doLvcL* -i . g_JuJl $-lS"j !l jj jLwwJI j_jwd.l 

44^>AaJI ^ co— \ pLaJI 0 ^ (J jL>- «-\ji3 . 

l)I Jj>-j ji L«wUpj ,(J\ >tll Idjb ^ 1,1 jl^ i*VI J :>--bj 

i(J&\ Ji J*% ^j-JL-f y oU-U-l IpI ^ JuLJl V jJL-Vi 

UwUp ^a*_J! (^y^j jj) jl il w\_aJ .IaS^Ij jl5" (jL>e_U I -L& 

^jp cuUaj yJl oIjwJ-Ij 4 ^ ^j - 4 s-L-^bj (J,j Ipo 

.^LiJU^Jb oLiLxJ! ly LieiS"! (J*}L>- (^ 1 p*VI j-L»l Jj_j 

^ JJliXj c-lS^dJl ^j-L^- O jj j j jlpr e-Liol wb^j c^Xj i j.^ 3 

4_^y ^S"h cj> j-jjj) jLf^r j»li 4iSsJ c^i y!l ^ ^JLc y>j oLpL-JI 

^Jaj>o ciJJwXS"j jt-ijeo aj5o cLj j-aj 4 y (oljd^i-b 

^ (^jjl ^ ^Jl jJ.) -La] . li si-lj 4jjL>tll J^j ^jp oLJLxJl 

i_— 2 L — ^ 1 ^ -o— — dl ^IkJ! l_vw\^\jww*j L j x»..x>.^^ LS^' °>! J ® >pr' v 

3jl_a_» ^ l^>- ^i 5 t4_jb4>J_4 o ^5si CJ15" J . L$JL ^p LgJ.iL« 2 j ^l!i d 

^jU- j jj-^-jlj ^—-1) (Fastc Cheap and Out of Control) 01 j— 

^jA J . OwtjwX^d (3 4 P^o3f 0 j3sj2j 0^15 .’ ' “ ^ 

(^j ^ ll ^Jl jp? jl) Mars Rovers jh>Ld ojlSCiV c-jf ^1 

j^-Uj U jj Vj . i— S" ^SOl ^ W .i i j a ' JaJJ /jj dil 

aS" jA sjI^} L^Jj LajI OLS” 3 ^Jj) ^ h * _^p <uij&j)J 

^»l o!jd3-b bo 3 j— Jl ^ ^ ^yJl iRobot 

• ^ I 4 ) y j CjJjjlLI 
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(_/ J J- 1 (_s^' o'^lSLiJ.I (ji_) 

c^l^l ?7 ^ t0w\ ;U! Jslc^J ^c-i :tp jjl ^ 

l - - ^ ^ L^~ / wl^o ^_^_5 . Ot-XjwX^ - L ^ ^ ^ 

Js J^; ^L> ^ a5s AjIS”j ( JJL*Jl ■_ ° ■ i_->ll5" (_£ jJ 0\S 

^UiJl; JJL*Jl c~ -Xib cjJJi J 3 o j gk ^ill i__ixJl 1 ai .i_j!_jL^Jl 

j^l j* oL t wLLcwJl oJ\i ’i£j\ ?uJl SJ ^>til j! jjwL^Jl 

J&\ ^ JJ LoJ-J C^o-3j L-^jL>“ jL^>cJ 4_*J^ JjLaJl ^-w?l C^J^rvSot!! 

C 1 g-fl3 Idjk . Ojl ^0-3 j c_^»L>- SjLijT.J-AxJl ^ygj ol aJLJLoJjI ^ 

(JLa1?VI Jj>-I ^ J ilxlJ Lo olSor.^jLv^ j l)I J dr*u-^ 

. ( . . . A-J.Lp t, -j j 4SC*Jo 4j I ^1 p 

j wU ^JU^- oi Sj^ ^1p 

DU Uii .^jUcJl l5 ^J.1 ^jUu yU wii JJUlJ Sigmund Freud 
0 ^>-1 j! ^j>- £-vjbJl l) jJL Si U* ^.ILa b jjjl ^ 4__jwbw\ji-l 

C£ y c(-bj y) 0 j j-v2_!l ^ ^ J)r - ’b 

jJb US' c jl j-o-l^b j >- \ C^lSiU £-a ^ jUsJj ^JUdl ^ 4 sli? ol <23 Jj 

uVl ujj JpUJl jl U.T ^ jUJl J J 1 -^' 


-u^j c y>- c^jL-jt c(1939 23 — 1856 jjU 6) Sigmund Freud: (1) 

j^Ul j ( Ji*Jl objliij j uJujJU-I i_r°*d' (*-L p J Jd 5 *^' -b_j y .l>tdl 

(jy (3i ,j^- ^»— fl d l y *U*>jL«J.I jU-j ^o-dl ^1 #jJl A_Jlj 

oLJbJl i j£- *>Ua9 c4jjwJ| oLsdJ iSLkSlj 3*P J\ JbJ^- O^UI -bj 

jlLa^S jwjijj ti i ^-*As«Jl 23 *^\j«JI y (J { y^ O iCjL«*1-I ^jj j>- ^IJL>eI»*>l iiUj Ur. 

oLp-j ^jp- <U>liJl o j lgd J 
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2 1 00 j* L a in >T I 


(JS» i7t J (oJjlI I 


^ jUJl ^U! ^^J.! JpUJ! 4_Jio uSflj ^^LLJl uSflj L^UJl 

Jl 01 S-C 0-L& 4JII2 JI oLa3wLj £Z- S' 4_j 2_JL>~ 01 Lo-S .4 0 " y 4 j| 

Jj 4 jjU>c_J| 43II2JI ^z. 0T 0i 4JLJL>- Jj be j Is-O 5 ! 

.jl^V! Jl 

^ ^>-1 b>0 J-£ LA Ob J O^jb 4 ) <— 3j\pl ^ 9 J 

(jC>“bJl y* wbJjOl C)\ bo-3 .0! y^> oJ_*J ^iS-Ul (Jb^f J-J-*j2J 

aJ_P £jL« J 5*rjJ cO jJLL*> 0 j. .Ob J3 pllb>^ VI s-lSli !l ^ 

^liil ^ ^Lj obfl_£ 4 __p — (Physics envy) 

0 JiH\ jP CU-^Jl Jl JJJ (J _JJu jAj - 4_>b J\ i-^Jb 4_^L.Vl 

b jJL^ csA ^ .s-lSli !l ^1 jjl ^wo->- ^ sjsj oJ :>- oJ 5»-l jJl 

4_P j-o3f ^ (_£3bll ^IbxJl (Jl ^ (^jCLO-Lj!) j-L>- jJoJ 01 ^ 4_*P ^)l 

^SLc 4_v^ jJ jjb>cJu *V 0wb»-lj A^bc* ^1_P j jixJJ bC.j jil *il 

*ib 01 (^^-c^Lwa) JJLXxjj .4 Ifijljb* 0 ^3 ^ 0 ^j-^2J>tJj 0! 

0 ^plilg^g VI ^ISU !l ijb^f ^ oS^bJ^ oiSl ^ 

01 -bilxj cO^H b0 . ^P ^JJ 0-L>- ^ll o-\j>-l ^il 0 o-XA I y& d3>c_*ib 

b*-« C^bjJbJl AP^o-^- (OH b* ^ y^S* ^ ^Jg^Jl3 y yS* y^,\ 1-XA 

j 4j>oj\i -b>- C(Jbll . ^P ^Jl |t-^b 1 — bo-3 

4jL1?j ^l^*V |t-o-v!2-4 b^J-« -b-l J J5" CO^-JcscsJl (J ^j-4 43 jJila 4 P ^-o3f 

ojbp bbx3 ^il I-La^ i C c-3 I-Ia ^ 1 p ( 3^^i -3^3 

b^JuLJUlSl ^1 4-l^O.lil c^l aIaJIj oboJj jbp jUl y* wb-bJl ^ j o3f ^jP 

OH*^- 4 j>P 4-x_-bil 
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<==mNI 


O^po VI cAjIJLa jS Lo^jI o. (\j 1 *^’ J (J>^jj) ol^ 

oS j jkJl j ^Vl 4 x.PaJl 01 L« oIpjvjj . ( J 3 J _>4 4 _J( J ^ 2 j o 9 

^pl cajIj jJl il)l cjliil p *»**» p_p . ps\Juil o j-A ^jA wbJjJl L>cj V '/? a> 

sl^Sfl p (3 jOi> 01 L^iSCp c i?-a3 4 yg*Jl bVil <— 3 VVI oli>» Lp 

4_^_>- p .1 <J!-j| ill ^ Lp^ . Aj 4 pVI |» 1 ^ ill ^.Igpl ^ Ip 

jJwUl ^1 J ^ 4 p^l JjLfcJ jt- 0 -S^i.l <— - > 1 S\ Op C 4 -Ps-LajV COljl 0 >L> 

V liil 4J^J . (ili pij p stlaJl ^jP CO^>c-*jj OAJ j->“ oO rs-j jj-Xj 31 (j ^s-C 

L_3 cs-Uij jVl J J p2l)l ^Lp-4 lil ?$-Lw>“Vl J 4x^JaJl ^4 ^JjCj 

pV-^“ O -4 ^ ^ . ( 1)1 d^l^O'-^-l p ^ j 2 P ^3 4 ^- j^a ^-P pi? *Ll Op | ^3 ( 1)1 

.s-Upl ^p d,-JLfljlj c^>-jliL( ^il_*J( £^4 cJpLaj cll^jiOj 4 jjL>tll 

co c 5 p“l ® OH p 3 o^j 01 j ^ J, 3 jj) JjL-^o tOVl j 

(The Merger of Flesh and Machines) 01 j— jl*j a_J JLL» p 

o p 4 COJiJl J 4l*i.l 01 -la ^V 0 ai . (oVVIj $A *>-VI o) 

0 ^ * iQ. *,(2 j C_-^ 3 l_—pl ^ ) - dl ^ cl * ^wwJ Ov 1-4 

^4 L&jV^p OVI ^*-v^l c4 _ j pC-wodlj <upI ;,Pl o j j j pi oj. --^^r V 

^4 4_aJpl O jjj pi oj^j>P ^j - 4 Oj Jj>- J^>- ^ L4 1 J}j P^il c L . -g j L 

Ulc Jj Jj>- J^- j j p? ^_3 jIj j-^3 . JuJui-l j 0 j— X-sLwJl ^4 4_j>- 4 pn^wjl 

4_J jpxl^fl j^Jadl ^-4 4>l>- p ^pl j»IgjJl 4-3 ^Ijj ***** <03 JJ J Pi 0 J^J>rl ^4 

.O jJ # jPl 0 J^J>-V L*Lf 0 Jj Jj>- 4 -Jj 

0 j^o 01 2100 ^ J p->tj £i pi) !4 jL)L 5" p (^ j y. (O-^Jj) Jp^j 
0 p Lu 50 .4_w4 ^-Jl LjLw>- p Ol^- 4 p 4^3 o j-jjj I LoJd 
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2 1 00 j* La I 


(J? iaj I 


(jJJjj t jA r Lyg.I» l) JJ J— JJj AjLi£. 0 LcIj $l-£-LP (Jj *-£. 

.(aJvi sj^rSn 

c^>c^v^l j 5 oVI L&j . J^l _/* 0 J-*a j ~!l I Jj& 01 iSji 

^ ( J ioJo ^Jl j c4 — .^xJjjbl A^-l ^i-l ^ Oj J — laL® Oj JJ 1 — L>jJ 

Aj j ^)lj A_JL_£j>- JjI Jj jJl ^ A_J j j\Ssi| 

jiVl 4jt3 j5 cj ) J->“! JJzi C(Jl ill - l £ I i jit jll *bl j 

J-o-aj .^^g-JJ ^o-a-JI <Lo-*J O-U Ij C£— -o-^Jl (Jl^f ^ aJjLa Oj jj A ^pllygJl 

(JjL*J|)j A_J j^SsJ^fl oj^j^VI <jV. j^l (JV^>- (j- 4 A^pIjuaII £*1 jJJl oJjfc 
^lp A-^x-o-^JI A_*3 jJiJl ^ J j wUlxj j .A-^2 jJ| 1 jV-^-I VI *^5^ jl J^ll 

^Jlll) ybj cO-iVl £jl ^ £-4^^ 0 J 3 J !Lg3 ^oJjJ-P cjl 5 

a_^s_L*j*^UI JJLo ^J| j^j ^1? ^p <jjl jLi^fl Jijj J t l^Jr-Uj J a_j j^g.Jl oUr j-ll 

^jj j_ ll 5-ji-l I J — &j . jiVI J^-b L-^l J^r ^jjj_ll sj_i-l J,J 

ob j jbxJ^fl ^ p jj* a_j j-^ jjI >- ^1,1 j a ^Ss-L>j V jjI^I 

l%j cA-j j-^^Jl oL>..Jl oJ & ^1p c — ^ ^*^5 oiVI a*3 y ^ >Uj . oiVI ^ 

^j>- ^ Jj>cJLo-j l)I a ^ij jjll £— 3 ! j-^ll 0 J-A j . J £*Jl ^1 I ^JL *> y 

^yiS^U.c Cjb^j-CJl « A^oO Aji-ljca L^iSCjTj cl Jb I J 23 24 

eJJl 150 ^j - 4 L» J-^jlSLj oVI J^tj^j .oL^j^l JJ j-s^ (^ 5 ^ ^ 

.A_Pjj^il A_ljco_^wJ| ^51 J_a]| 0 j^«Jj>tlwwo ^Ib«Jl s-b>cJl 

(3 l-3Uuxi^>I (J jL^- ^Jl aj^LJI oIp j-oj>&1I JjJjJI Ls^jI ^il 

I jy»l^sJl J 2 j ^Jl j A-^pLLv^ Aj J j $-1 Joj JJj jl? ^jP 2r}: 3 jJi^ll 0 J pLowJ. 

^ j A^>ojJ> ^__^j ^ ^ ( j_^>tllj I J — ^*Jlj 
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<==mr)I 


. 4-J ^aJJ lUjjUl ojjb J 2Jj cUUSOl L^wi 

JjISsj Ja jj JjLoJ£3 4 jLj ^ ia!l 1 *1 

odjfc> C^>t^r . 4 jj jil 4_i-Uc.J <L*Jl ^jJL U-^>~ c < U>j>c_oji--l 

C*L>j^ Aj>- J^ i wL_£*j jl ^ ^ °J — <> “^ t ol — P 

Uu* *}U^j 50 a_jj j jil US' *^a^l 

odjfc o^bj ^ip j^Sl ^ 01 ij? *- 0 >~USl j ^jL> 

. Jw^SCj c_jdl U^*“ 0 ^ jv 2 -^ 1 jUli Uw^>cJ 4_*^jJl 

Cjt-^Jwbl Ij^j Olj AjjOJI <— -jUSVI I jwUbUo l)I Oji jjixil £-Ul^u 

c^j^L^c-^VIj ol jUJl 2 j->-j I jIa>JL> 01 j U j-^V^j ajUUJI $.UoVIj 
c Linda Morfoot Oj j_ij ^ I JjJ J y£ .*_gJ y>- j-» U <— il j-^j 

0 > £jJal *0 cj jJ C. «>IjjU ^) ! jU^-^ I jA^2J>- ^y£ oJj>-!j 

. o o ^JLL« <-\_&U»l 

60 ^j-<Uai> a^pU^? c^UsU 1 l U> j - 4 0 jjU> Jj>-jj t 0 V^ 

4_*_^L>- ^ 4 aSUJ| ojl j j__J £_>ldl 4 ^pliygJl ^xUJl ^ ^S\J * ^ 

200 jisl ^j-<Ual> JjulILj JjJ_>- 4_^>i 4_S cAj jJjA-I Ljj jjLJU 

ISI 1000 ^1p jL^->- UsjI 4_^jI jwUJ US' . >._-L?3 

UUS Ul3 c4^>tJjU!l ^ ^ « !w\j>- ^J_P ^wo -^7 ^ 

0jJ*^2.i\ I jy»lxJl oli C^l lad I IwU ^ a 1? yL« 4 5 

C j j-vaJl J^Udb ^ j^j ( j^>c_UJ 4^j>-l>-j]l ^jydl oLiP ^ Uill 

^1 ol« jlxll J-U ^Ijs- ^ c- — J>| j j»— > 

t " -,^ . i j-) A .4 ^J> Oj^sjLw# 0 ^j >- 4 
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2 1 00 f* Lc. i~i~i >T I (tUa! I 

jjkcj j»_i l ^y > j c Ak_Oo cJl j L ^dl A-J^kcOl ■ j! . / jc-Nfl ^1 ojAiL^o t yjx^a 

.AkJlJl LSkiJl LOLU 


|Q9^111 4_1 {J Ji ddd^H JjlII 

9 H 

i jl! caJ^I £j} ■ jLsf cLL>_0 ^Jl olj^kdl 

JkJ aJVI oJl dlk ^ U.c^^oU! JloLl j aJ jkJ\ JL-pVi ^ Jbjj of 
■ Superman j*-Li ^ JkJJ 3— ijLLl 2jjJ\j Star Wars j*-Li 

Luke jj ^ J o_j ^kS ,ja t Empire Strikes Back * — Li ^ j 
Darth do jb ^jjdJl sOJl j j_> ^^Ip jjJ Jy A_kk jj Skywalker 

5 _^>J>I ®Oa ^ <JjJli ^Ip Ai5kl» dJ ii Jb cVader 

of ^ ‘ L ■ ^— 3 Ly^ 1 1 ■ ^ 80 j 0 ^- a ■ 1 1 Oj ^ ^ -i^ ‘ 3 o } 1 — oQ . * . 1 1 

■j^J 

dJ-b ^w<JL 01 i j . La. Jk- (Jlj L. A_iSfJ cLkp Vbo Ioa jO*j oS 

I j^li Oj j^Jl j LJlkJ ^ iLLLJl Oj ^g ) p OoOj>- j ^kj (JsLo 

( j^5bOOjVl Oj>-! jj-0 ^ ^*j Oki .( 01 Lg-iSswC. A Jl Oj t ~ J *jdL> 

UIp OjjvLpj 01—01 a Robin Ekenstam ^LoLLfl ^jj LS — ^Ojj 
aS” ^>- ^ j»kL>tJl OVI ^ ■k:,~j jAj cd-— k- ^jj aJ | jy ^Co_Jl sO—j JL ) 
^ll ‘ jI ■ jjpSfl Ovj iLk*VI kjj OkJ .AjIp^cljj'VL ^*JL> j aJVI AjtiLv^i 
j»So>tJl AdxO iO— ^ tj aJV! oJl ^ ®^^>- ji.1 ^jI jdJl j (^LdcSJ) ^1 jS ^ 

(Ak^jJl oJl) oJCOjj .OJJJ aIaP 1 «Oj><JCj-^ £j_Lv^Vl iOjIS”j >• 

Oys jfj colS” £-> jl A^plcvkl 


AjtjLv^f aS" 




' La ^ 
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OMWlI 


cAJLj ^U l 0 J . A^U jUl Aj JJu ^JiUs ^JJLxll Jl 4_IU jJ 4 J*Vl 

A^U-jU^I 4j-A-*lJl jl U~w>-J . Ajwb aS" y>o Ljjl ( jl j ^3 -Jcj jl 
ojjj U j>o jl ^^Ssjr |jjfc> jli Cj%-w^-l aS” a^UVI caIjJI (_^Jj>-I 

. aJjwLJI c_JM J?V 0 ^jJj j^Co-U U>-*}U 4 _Aj J? 

j jjUJI ^*-v^I jJL! *^l j >1 ajI) jJJi (^UcSl) JjUxj 

s-^Jto c*3\_^U lilj .^UoJ c^j*iU wi5 j^l lil Uj c^jLjjr till? ^JJl 

(J,*V <• -*i j * I c^xjU^I ‘-4 ^lj tb Aj ^x-j jl OjJjp co j flj 

.(LgJ Jiii 

Scuola J 1 U^-lJl cChristian Cipriani J,U jUiwwa Jf cijij 
jl jj^ aJYI -L-Jl ^ Vjl |t— JUL*Jl 01) :Superiore Sant>Anna 
^jjj Jl Jl OjUl JlJl j c jJJS Jju . O^UaxiJ ^jjULjl <^l iJLla jjS\j 

.(L»Lc 4>JLJLij jlJI Jj» jJJS J L^Jju cj ^*cJl Jp Ajb 

Jx>Jl jjxUjCwa I 4 J ^UJl 01 ^-JL*j Aj^ • jt-^ 4 j j-^-Ol 1 ^ 

.U3~ o l^Up cuts' jJ US' ^ j ^ol jj^ aO^I c_3 J L?*V! J 

yy 4P j.Lyg-ll sUJlj ^j^pl jOJl jXj 4 .USo J-o»ll |t-0uil £j 4 

lil J?l cj IS” jJ US' aJVI ‘-jl J?VI oOjfc> ^4 ^j^?U>c-JoVI J^Uc^> c j-A jtil 

JOU ^ i^3l J?Vl olS” J jOb c 3 jli jj tUi> 

. 4_J jj^SsJ^I A-pUjUVI Aj-UlJI oUl 

Jl ^ jJUL! J>IS J il*Jl jL aJjLaJI aj JljJI jSJj j p~\ JJ.^ I 4 01 

j%JU $-UjI j\ j. .■oJLvIj A^U ^JUUo -Cju j-^J cl IjIj UjJ>- J-^xj J >- 

cJbJL J . Ljjl OwbwU-l U^l J-!»l ^ eU^Ol J c Owb Jj>- j»l ^4 


2 1 00 j* L a 4-j^ in >T I 


i7t J I 


£ ^^J>- j^2p I jl JjwL>- C_3^__L? (^1 ^4 Jjil jlJJ ^O^sJ l-C. J jIS 

I jjt> ^ JJL*Jl (|%JLtl>) ^ C4_dll^- ^0^1 jj» JJLjlSIj a1 2jj ^^C SI 

^lp JJLaJl (J,| ^2-Jl ^C c j>»VI I-L& ^L>cJjj . 4 J j ^ ^ t wbJji-l i_J^. .L>Jl 

ol j lJI jtVlj (Jl ^1 p j^ISj cJ^SCoolLS LIS jL^j>- 4 jI 

lc.j jjLJl ^ j-Jl l-L&j . L ^-3 ^t-X^tiJlj o-Xjwbi-l oj^>-VI < ^,r a i ' j 2 j l^>tll 

l$J>Lc L» ^ ji 4 A-j^scSP a5C-Jo ^jP OjLp J <L*Jl OlT ISI l*S jl* Oj 

<U>-^4 L^i ^JjCj Q j 4 J5" ^ 4_^_^2P C^l jL-ww4 j c 0 wL_}Jj>- $A Jlul 

. ojjfci 4 jcJ£? ^jP ^lijJl 0 wbi> 

4j^- J,l j\ 0 _*Jl jl j__4 ^^Ip) :*>Uli j jj J ,-^jj) -L*j 

Ll>- jJ 01 aJoL>- ^j-* ^UL> l) 0 c4J_JLi.l 

^IlxJl ^l1x3 L 4 (j ^^>tJ Ll4Lc^>-I ^ 0-v*-Llj 0 <ljvi 

4jc 4L>- ^ ^JjLOl JObdj Qj^S^j^j) I 4 JJPJ . (Ll! J^*“ (0 * 

jL^j>- j oj^L* J — S-*Jl Ov. -^4 j ^ ^ Duke 4__*.*L>rj Ojl jj 

^1p ^ j^li Lju^>j>- 0 j-0xi Lc.j) iOLjIB axj j_>- c 4 J*VI ^ Jl jl ^1,VI 

. (Ll! jiip ^ 0jviL-4 c-Jjo^fL iJLv^jI iJoLi^l 

^jJ 4_LjLLl 4l_>- ^il ^ 4 ; J-I l/>U-i j 0 jSLJ-^wJI Ov. £_w4jJl 01 iSji j—f 5 

LJIjwLi i y<M^xsi $0 cLl4Lo^>-I ^ J lil 4 jLLsc4 J >-! ^4 0 j 

. L^j jOj 

Oj^j 4_^L-I l/)Lii0 j 0 j^JLJl Ov. 0i aOLJI <LL>- ^i.1 iS jij 

. Lj>&jjw\j LjI jJj cLl^Lww^I ^ J IjLl 4i-L^ ( j-* J 2 4 ^ 

01 4_j$LoJ| j 4 *x-o-wwJl 4 Jt3 j^Jl 4p| jj C^LLp COLS^ lil C*^ io-9 
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<==mr)I 


•A3 I 0 «-A-ft L)t C i-o«^.>‘-\3l-&J j\ . i^.iJl ^ I 

L^x«owa-wO ^1 ol j^>^\ yA /^SCojJ JJt . A3jU- olj-XS Ltjl ll>c_LC 

. AO^wJl A*t>Vlj J ji AaJoVl Aj J j jl c-^V^Jl 

Q '■'■*■ >>*0 . I— u LSt y^^A ^ A ) y 01 ^^UwVS^ ^..oJl^cJsl y—A ^ 

yA 4j>- ^>- o $.1 ol jli ^1,1 aJL>I ol <Lt tLtl At O C O. >k_*j 

A^3 ^xll OjJ aJl O^Ljj ^ ft At j^JLil A__j>t_JllJl Oolt^ . Oj ^ tj >-! jA 

JtLoil yb ^jL^j (^-Ul ci^3 ^Jl Ji (^j^S"j^j) ^ j^-^l OwLgJ 

aJ_o_p (JV->- ^j-4 JJL*_Sl s-lSt jZ^a yA y£**sj y~>- ^JlSI 

^ JjlaJIj ljJ>t^- J 3 ^Lw>“Vl S-Lo-l P jl J} >"V ^J>03 ^ iSj^ 1 .4 £jL*£w* 

j <jy>-) p-^VLj W 4 *^! J— _/^l ^ ^ JJ OV’r Jj—^ 

^Lp Jta^l oljOij jS\ o ^S^li aSwXxII jl jSjl Si viAliC c^j^-i-l l^-* 1 AiU^b j 

.jt-UJl 

At (^JJl O 5 jJl (^J ^>) Cl)j— a!| iQO-O (J jJUo J 

JJ Jj» Jjtj) . 4 iSo? (jLt-l ^ a Lj^ jJ aJ ^lll oV J J-*J 

^ ajj-W jl ^5 jt t jVI (j-* L«Lp ^ — ^ot- 

Jjilxj cLtjl Aj Jj^ 5CJ| ol jij*-> tLj>l wUP J . (^Ij jJl Jj JjoJI jt ^ P 

c5j-aj IpL^oI ^ ^-^1 tjl-tj l— i j ^) a 5 I jj) 

. ^ Aa^J^^I t.XJl ^ ^ t . 1 1 t^w\J2J I ^* ^ 

^ Uoi ^tall (^1« (^1 J,li .^jIj _^®l L^l ^ AxJLil 

t l)I J-^3 L^ xJLstf j ^J| O jjj yll OJ^_>-l VI 

?0 ^5\JlJl yA 
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2 1 00 j* La <Lji tT I 


i7t J I 


II9 ^jjJI 

0 jJ> LUV - ^^ 7OOI £— 4 Lg-^1-01 (j ^* 5 1 U * 

$-V-^-!l) |*-L$ .^jJwL^^- jl J-V^J JUoj 

cJj-O^I 2017 ^Ip ^ c Bruce Willis j^j _/. 3__ J jisj t (Surrogates 

I jjIS" jJ I o-S^ jOJl ^ ^ SC>cjJ! ^j -Ul 4 L J& 0 oJ_*Jl 

OJ .4-Jli* ^Lwwv^-I bJ L j>- (( jb*xJ 01 LuSot c^w>cj C|*_g_L>-lJj Oj O-^xj 

.^j^xjj U^jI c5jj 01 L<^ t J5\J (J.VI 01 — wwj^fl 

^ Iu5v-C cOA-L^j j 4 JlaJl loLw«j>0 4>3 c^jAj ^ JJl c^ 5 jJl ^j 

olLJk L^Jj 43jl_>- ol jw\ 5 oAJ-C ^xSl co^JV' jO-Al £ja LblJu cJ\^ j—>- 

^..^jLj>- I 01 Oji-sIsjL) ^»LJl 0*V ^j%JLaJI ^ olw\j>“Vl -bL*i>j .4 Jliu 

C43jlii-( C^l j J flJl j 4 ^L-<j jJl j <Jl o-A-b 0 J *JLoJj ^j^Jl ja to Oj j ^ 

^lp IwLxj L&jbb»-1 ^ 2 j ^1 cJJj>t0l ^ 0 Aj>“V 1 Lwwvj>0 J— p 0^r 

^ ap^J! J! i j^Sfl ^ cALxSij (_£j2LJl i-.^jj y>^> 

.^jsl ^il A^-Ijj ijl y* ^z\J~ t_~Js 
y* .di!i ^ 4xJ _^a ll ^Sfl Ih Avatar (jljlil) 
jyA> Ic.j 2154 ^*Ip ^ Ajli j4o sj J LJL>- 41 

^ai . ^>- jliLl <4 vAaJl ( j-« A-oli obJlS” oj j s^ ^ ^1p ^j—jj^Is 

^ j^SoxlJl 2JJ5 “t*j U .'.* tAjilpi Ll»L^>-I ^-45 y Cj%-2La3I I5-* 
caAj ^ laJl oAgjj .A^slA Aaj^laj aA^jju^o aJUAs oLjIS” ^»L^>-I a_S” ^>- 

.(_$ y-^\ i_~S”l ^Sl!l 015^-^ /j « c->bJl$o (JLajVI ojAs j. S~\ ^ 

azjjOj ^jp ^LAiJI ^iJL«L*Jl j >-\ j yj L»Jjp jS\ j«JLjiJI olwtj>-! j <Lo j 
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<==mNI 


S-VjJk l j r A ^ 0 ^Jj]\ ^jA I Jj>-lj OjLlpL j 

4^jT 0 o jl 5 LgdxJ cj» jJl 4d$0r c_wwJ ^L^Vl oJla .4_JjJ ^ il 

. J^wwll ^ 

^Aj VI 0 J_J w\j>- 0 j — ^Xj2j ( J — 0-^1) C-> j ) J ^Jl 4 — £■ ji o — c cl J 

^IpjdsJl c Kyoto jj <L*^L>- jl — 

o! jaS* jLwm^» ^lw\ L.JJ 4 _jSs_j lSs_Jsl aS* j-^~I ^ Ip Qj l?**^Jl 

c^ — J j-^S" O-XjjL c^Jl — til ^lp • ^ 

£->jl C^>6-*-V^I C jVl ^5^“ • J^-^l ^ ^-0-~»l) jLl^O J ^jil dJ J ^d- 

C-^>Lj| I jjfc> ^cJL£j JlS J . w\ .adOl A^Ssjf ^LajJl j ^jvpl J JJJ 4 CaLT jJ>- 

. Ljla 5 l-g-3 ^SC>*d ^Ol oU y> j jJl i^Lkv^VI ^>-1 ^Slj ^>eJ 

2 ^JL*_!l (JV->“ 4jli cO^lil ^lp C^OJl JiLtLS 0-&JI £-jdJl l-^ 1 -/* 

LjSot ^Jl ol5" ^Ll ap o-^f o^l j J ^j^-oJ.1 ^jA 0 4jl Jj V 4 oUl!I 

Lc.oaJ ^ o^l al ^1 p (J j^j~l di-S wi5"j cJVI 01 wwj^l ^ 1 ^ * ^>sjJl 

c_3 J-^J . 0-bJji-l 4 _j JJ j ^Jl 1 L) JjL ( ^*du) 01 luSvPjJlgj j cd->^\ :>- 

Jwv^i wli I Jl^j j iO jjj ^J l (_5jJ L« Ajj j 4jLv^0LSI oL^jJjOI jl oljllijJl LJ 
.wL^i-l olS" ^>- ^ J-^l^Jl |t_^j>cOl <J,I c_3U2_Ll AjL^J ^ 
o ^>&^Jl 4 j15\-Ju>» oJ oluL>o ^1p dJ !i 01 Ljsjl ^-o-ll ^ «j 

p-^l j^p c4jlL^- OIjJj ^ ^jjJj>-l jIa (JLojOI ^J-L?.j . 01 jLU 

ol ^di^i.1 jj J& ^ Jl^vi ^3VI O^Jl jdo ^ 

^l?l y>- j ^ La jjwLfi«4 ^ ^j ^wJ C-* Oil .4 *>til 

^P LL^jI Oj^I J 0 I Clj g-lda^Ol oliLJl <—^1 px-v^I djr ^ J^*l 
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2 1 00 La <Lji jfii, tT I 


(J? iaj I 


Ujj L$doj>- jjj s-lijjJl ol sLJl c-^U>c-v^I (jLo-*Jl jlSol 

o c^S y* 1 j^>d> V I* j 2*r jw2JLoo oU jj j jJl ol ciJ Si ^ olS" 

.aJLojJI ^jolajj aILaLJI ^<» J^»Ljcu 

aJ 0 jS\j wli Jju ^jp jLstJUI^VS J-^> ji? ^jP U^IVI j'i'-JS ^ ^ ^J>dSl l)| 

cjlttl ^ip) 0y.]fl> AJLj (^1 ^ .^c, j>-\ ^j—pL^ J& olA^JgJ 1 — *2 jI 

c(jpl jJ~I ^ jl C(J,L^SS lg..x^gJl i? ji i>- ^ CP jjLSb jl dx ^ 

. iULjl ^ juJdJl oU jjj jJl ^wi>tiwwo w\ s 

i -L ^jj Cj^idilj ^>c_Jl d-*^- d^U jjj jJl Jajj J 9j 

^ ^>dr. A-oJlxJl d->l i jj j jJl wbdxJl ^Jp Oj ^.a l)S 

Uji'O 5 j-^> Ajp c a S> jL>- d^l jdi L-i Jjj-Jl dlS" 1 Lj . o J 2>“ j 

d-^li JjIjJI LJsj! j%-a l) j- 4 ^ S- 4 ) Ov* t^S-S o^jli 2j* ^1p I j^IS 

^L»JJVS SjIj-a ^w<>j> 7 viJJJj dLd^l ijJJdC l_ 3 . (A3jliM djl jJ &Jl 

. ^1p LoL^>4 ^1p c^S £.LL^J 0 jJdJl 

L»Jjp cg-l «/g all c«3l JuSd^l oJjli ^_J Ip JjlaSL y&jy. ^5 l-L^S" (. - aj 

^Lgil 0 di [jz'jjj l)| . A«oJl^ A j oJpli J-AtsdSl LJp Oj£j 

y g-L^jail ^1 jj 0^*“ ^ t j-o-Jl ^ 4 ^S*S apLaJI aJLwv^ ^ o j. ..IgjLl 

Aijl_d d->l jdij o ji ^Sjj liC c3 j-^*> ^ ^Sp ol «l 

.0 A^J ^p L>(jl A^j y JJl d^3 ^Jl y oU Jjj jJl 0 ji 

0 ^Sp ^Ls^ji]! ^1 Jj (1)15* lil j. 1 S) 

0-A-« (3 j^dwO JJ^I jJl d^l jLil lM ij C^cJ ^^^P J ^ 

^ J j*J (Jl d j Vl s-~S” y> ^y> J-a> S_i 40 J,l 


216 


OMWlI 


4*oJl.2 0 Jp IS ^ Obal ^ l)j-wwwL> 6J £-1 Jg-flJl ^1 Jj OlS^ ISI ^ > cJj 01 ^j—^-o-ll 

s-Va^l ^ ^ c_^jfc>0j (^aJl jJl ^ ^cj jll c_^S"” jS" ^c. . .1?^ ^1 p 

. j^Jl ^lg ^ip ^bg_^ Oj^jjj 


S^JuJ^K jnii II £jo £Loj_j^I (5Jjo Lo 

ol ji^j>- o Jp j-«*VI la-gj (3 VI OL^j^fl (Jl^f all j (oi^l j j>» ^jb&) Qgf j 

^Jl I^jIS oU jj J jJl 2»cJ !4_L« A^jLaJI 4j>s_^jJl J iS 

4-JVl Ujlpl-bl £__ * 01 bJ ^^SCoJ.1 y* 3> Si jJiJj . I £>bLl> 

4*«4P 4«Jj>- JS" (JwLjlowJ £z. lb 4j>-l ^b ^ jQgjbl Jjj ^1? ^jP C-> jJj ^Jl * 

JS L» JjP 4_J_*juI la uj . dJ J-IJJ Oj>-I^ jyU~Jjj\jU I b*}b>- y* 

bObb ^o-^r A^-b 3>l ^1 y>- ^jJLj •^- 4 0 (J,l OLJl it-^gr jl j 

C ^“Vl j-b jjl^ujjl jj ^ 4 j>c_*^J b^L« ^c-a-wJjj cl^~b£l ^ * ^pb* ji\ O^lll 

Jj>-I^ Cgl jjZ~*jjj\ J\i\ £y2J |t-> C C^l jjJLo^j JjI jbib 4 ^^.xJl b0bb| Jgjjjj 

4« ; ygxJl b*)bb| y» JS" ^wwJ Jboj^l £• j . 4jjbb| O jj j jjl 

4J ^JJl ^2J>s_0Jl Oj^JJ . b^J-4 ^_^Jb>t0l y>u tO jj j jil Jj>-I^ 


Jgi-ljj LS^- ^ 4 *1-^1 ^bjl 4 ,Pj ^ 4 jLS jJl 4 J_o_*Jl oJ fc> 

oljji^wojjl jj y» Ip j.Ly£i4 OVI jl vg 1 5-^i-l ^a 0l bJ-^r 

^1 4-Li^b ^cil 3 c 4-J^*Jl ^b^jbl Jju j . wb Jjb| JVI I 5a_^>- J ^-lw\j 

bljjT. Ljgjl ^JLo-ILvc bclj cjl a— gr *^0bub ^A^Ssj ^ Oil .Cg j4jj 

. ^ Jgll A-Jla>» (0b» j) j-^) 0j^jb*“ tj ^b^>-l ^ s jlibi \ jvi 01 ^a^l 

b>“ll4 I jbg“ jy^L^jj 4_^J c^^OoJl J (_^^bb| 0 j-flil ^ U$oT 1 Ojb 0 
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2 1 00 j* L a 4-j^ in >T I 


i7t J I 


.^jj^OcxJl j J,li)l 0 ylSl J*>U“ C-^P^J clA 

L»U 4»wwL^\Jl l i l , ^ '>- I c I *-^- - J ^ ^ l ^ * ll ^__j ^ l_ww»_w3 1 ^ ^ 

js2j\^2J>- J-o^ <W2_!L>- ( j— JJ CU3 j-^>) £^*1 jJ P,l ^Vl Ajl^-j ^ j j..L>lj J 

jLpr ^p lp LjJLSt 4 **/? >g_^\il L>L^ (P^ij) t 2 . 4 **/? >g-j^Jl LjLow^> 

Op cOJ~o~'>’l 4J.P ‘-P jJ ^^Lp j%J^O_>-l lip .c.^ j_-^L>- 

PS" 4_J_P Jj>c_^ 4 4j| ij c4 ) ^Sli Jj>-lwb COl C^S" j_J L^5" c»3^w2Ij (J,VI 

lu£j C^jjOjL^- JW2J C_3 . 4J j^^xJ^I 0 ^Jlj.} J^“b 4. >r .^->g-OJl ^JjI jJLb 

(jJuJl) £ja U jJ> 4 P^Lo j cc_j p^-ta Ca — ^ y^~ ^ 

^pL^ / ^^>1^1 c3*>l^p £__$lj P (c£ P~ Vl 2_^al jJl lj jP> cp) 

01 0 XJ ^ j— ->l I O J ^L . (J,JjL_^Jl 

Pj . (J.VI C_^xlJ~l lO £> ^p OOUjj^jl 4^ ^>- 4_U^- J^o j c 4 L« 

^P j p2^J ^J,l p ^_J>cJL) 01 ^jL^-Jl L? j\^/2..A ^ COj J) *,<2 II 0w\ & 

4j ^J fclliJl LwjI y>- p5" ^2^ljo Lo-Lj cJjL^JI «ljpl lOjfc P^-l^ j-^L>- 

4J^3jJl U ^l?l JS>- ^ ^Lali e3 .^O^lj^l ( j— ^ J.2 j3 ^P 4plil I 

. j» *lixJl pjb jJl I Jj& cc-P j-ojLL| jJ ^j- 4 LS j ^ J J^ 2 -^ 3 P j*oj>*S. 

4j2_Oj>- C 0-bi> |Il j P 4_<>wJ^P 4_J^p2J pLo-plj ^ ^__Aj C i 

01 p,l ( »;^l > lJufe .C»^ J-^-l^ ^y2j\ji> olijj^jl j-*» LLoJ 1 0 1 

. jljj^l 0^“l ^p-^ 1 ^-AO^-I \sx^2J 

oJlpIS ^ j VI toUjj jL^Jl di^j ^p c^^UjJI ^p 4iSLl^ iJliA 01 

$-Lj jjb Lij>“U>c_l jLo-xil Oppl Op ^jj> U jS's Lo^P . c.jl^SsJI p >- j 

P^^- ^5^^ jI J— Ov. ' ^.aJ! uiJUJ! J-SljVl U^lJ^I 
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OMWlI 


tLuL Oj . t, ** - -a ^\p i , _ -A II 100 <-V-L« L^a_> j2>\ ^jA I ^ . . J>- j^- 

LS" L»Jjp 4 t ^JL*_!l LJL> jil L^3 Cw<>j>- culS^Jiu LlJL»1 j cl l>I 

i— «Ig j-1 cL^Jl oUI ^*^-1 j j cAjjU^Jl oUI cp^— gj 

.Olj>0l J LpuL! ^p 4i ^jj cLJL^L $.15 "j^ ^jp cc->blJjl 

c_£ ^SCaJl Ll>c-wwwJ JSLp! ^ 4j 4 j jj ^x5l LJLp j olJ jl d* 5b* 

.Lji yl ^-Vl jj^r' u^' ^ l— V c ^rf^- 4 _^r>- j^— 0 <1)1 
C4_3j\Jl Jju c4_s^>o cLl><AjI j jl_d« ^ (_£ J Sl Ui>0 ^jA JjL& j%-^3 iJl L&j 

c^j^S" jj ^O lj cJ-^>->*^Jl aj>0 [j£ V-51-& I j-£ bLJL>- 1 -L^Jj .0 ks. 4jLlxU 

fhj J C Owbi> oLs^23j jt-Lso IJ S"j c4_LJ VI ^IjjVlj cJ-woJ^tJl d>l :>c_lL «j 

. LlsUo j ^ip 4^23lj>tJ»l j cA^L^ ji.1 cpl * ^JVl £.\jvjj cd>V-s^*Jl 

JjLL! £jA ^J-vi2J 4^2JU ^1 \*\ fc> J5" llJCoP- bli 

3 U 1 SVI ^ :>cJ>- ^jA 4-o-J^P 4 OjjJu ^JL pj 1 a J & j C(*iJ L^lwwv^ (^1 

■LS^y^' 

4^Jj LJlLa I J^L>- ^—lp 0 J-OLSl ^ ^>-j £— 4 LS’^ > ’ ^ 1*-^ (.5 '-*' 4 J 

LS" bl 4_Jl ^1 wwo^l .£]VpI ^ 4_p ^J l ^jl L l)I ^->r ^il ^ja 1 jli co-\ \V>- 

,4pL«3 ^jA ^ JJj APjjJ^ 4j J4JJ j-v^ ^ jwL_^>) 

bl fAj 3 ^r*V j-^ 5 ^ 01 ^ V 

2LbL>- bLc>cJLvc l— gJl Jj coj 4 _l^^- ol j La l3L^>-l 1 i5Cb«l 

. l^^g.3 y C.3 VJ J cl ^jl jSl J Llx-<W> a j VI ( J— ^l>0L! 

?4_jiU>tU wLLla^a 4J.S0 ^ ^Sl JwLj l)I ^il dJJi J/ 0 - 3 

Lx_woJ>^ 1 Jl 0 J^ 3 (3 <d-*i! (Jbi-I cpllS" /"\ O w\ 3j 
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2 1 00 j* L a in >T I 


i7t J I 


^^JULl frlS^JJl sJJl>- obJlS” (J jp^ss^j LlSI j LoLw>-i l j£- . a . L * 

JJl li .2 S ^s- jL>\ j^- ^ji cl « JaG ,j— L v*j 

( Ja>- OjAji V loLL>-! Jjt! ?s jjb ( JjL« sLv>- 01 i f-jj 

^ ^Ul i— - t 8 tJ^jLwLl ^ .:> i_ Sill i_i-^2J J s^LixJl 

^jvo jtSl 2_C J0jl 4 aj jlaJlj ^ J J>\ ^JLwo ^ y ~ Si Cw9j 0 vis 

j*_gjLv?- «.LjI 4_jj JJ l 0 oLo-vvwi-l olS" ^>- i_;Lm> ^ j»_^ivpj 

^ y> U j jiJlS” 2j*^Ur ^y> Greg stock ^ £Hj>: Lj 
LA l# 1 J^>- ^j> bl jv» ^02 j j ocOOxjj oJJS ^jvs Jj*jI 1 — L UCLA 
Lo_vS j^XjiiJ! (JjL>-I LoJ_lp) : Jli JJii .cjIjJJL!! i_a jwvL>tj aI2vj y> 

C(jjL>- t_~vvb>-j Uy 4?t>-U klajlj ij ?7j J0L>- ^j-a 

LgJLaa^- ^jS'Lc V bljil l)I !<jol ^ Lp lil 4 _JlP ^ L^_>-l jj 

ll)5 k— J>cJ bl jll Olj c4->-! ^>- $-1 ^>-1 V ^>-1 (J*^^“ £j - 4 ^ 




4j>- 




oUlsc* , 1; 


AlSCoJj oljLjLl J jJjJl ^ ^>-j <j-* 

C—i j^u 1 Jl jLu*il (1)1 J Lw20>cJo ^_jjli *g~**Jj 

co^ ^1*1 LJ o^-Lo-^to^ <~**2*- Oi ^ ^ \j£*j 

.^a_^5sJ| OwLpIB Oj *-*^> jt ^ >‘xJ cL« (J,J IbljOS « OjJjjjj 

^L^rl £y* c-> jjj ^5" 4jLv^j oLji-l o c — ^ j-^ 

Jl5^f 

J I Ju^U Qj—^3 ^jLaJL^> IuSsJ c4 IjJj 

. I ^ I. - J I 1 t- ^-!->g_J Lj ^ I 
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<=#01 


j>flUf oj_Lc jb^i 

H 

. jazJI o$-l5"i ^.^ygj 01 c-> jj j j-U ^~L*j Jj>-I V 

OJ-taj 0 ajL^J ^ y~ ^®*VI OJ-S-U X>&jjIj ^-s^l tLu4>^ ^ uSO 

. c-jL^O 0 J_xJ 

4j>t_jij o$-L>- <_-j j-^LXl 4 _j_oj ^ill 4 La Oil olj jig ~ll cL^Jjl 

L»Lc ^j Lc.jj Jj jJ^LjI o! j jj^jjI oXL> IwLj e—i j-^j . j j-* 0 jjULS 
^ jlS" 01 jJl (j- 4 IJl*J tL> 2025 — 2020 y* o^OlSl J jL>sj 

.^j jllll OXJi wbu C^L^jIjL-| 4 S'jj-) Ljj Jj j^j 4_aj ^L>j ^^_wj>o 01 I :.c- lXf.0 

. (o i-Xxj L*^ 4».jij>- ^* ^.p LaOI ^ wbjl xjJ jJl J^2_aJl _Jajl) 

lJ} y*» J,^ «. < ^lJ0 0 jJi 01 d~0> c c_jl ifXjl A j 

. UsjI Jjjut.^SsJ c j-o-Jl 

oLXo^JI y* c^L^jLXI Jj>-I ^s_c lil ^x>- 4j| c^l t)l 

^j^-J 4 j li C4JUJI 4 J-o-P 1016 *^hl» 4 9jL>- AS'jvj ^ 4 .jL^JO 

4_LjS"L« cjlill . Ll« 0 4j| ojjjv aJb oJ-!i 

ddSor c( j-L c *.o) oLo»-»-wJ.I (^1 c^O a5j^ L^j ^ 

c( jL c^o) 01 j^p .jlUJl JJaj caJLxII ^jis > ja 0 jJ-4 200 J— 

^ ^ c4^a ^Jl 2 LjL*J0 1$j jJi j l$j ^1 4P ^Jl dXL> J5" jt-p j 

JlSl c L loXxj Lo-*^«j>- .IS'J !i j J-o-p L^plki^l 

jX *tJl 4^xJ c_Ji3l jll ^ j^- yy* 

43^jlj>- JLo-pIj ^LJlJ! ^ iSsjC. wX>- C) y l^yiXsl ^iJl c jLill ^J-P 
0 j-^>«^ VJ col jLcvJ-I s^I y -g.X ^j^p L?jaj- 1 ^^Jp j Xjj 
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2 1 00 j* L a 4-j^ in >T I 


i7t J I 


p>-P (p jl cAjLtj P_P ^ y^X-\ J C^Jjdj>j aJsjj! JjLp p 4 — j j^-s^ 
diLtOlS" II cKim Peek dp. ^—£ p^l pi jlS"j .£— -*j>*il 
Rain ( P^il p>-j) j*-p 4-v^i j 4 -Uj>- L« c-^lj>c_ppl o jL>- ol jJ — $ 
odl 12 p dOjj JUlT JiT pp oL>- pl_P Man 

VI . d! j-^Li- c_£ j-^ ^pdc V c^IjL>v»>- j ^>-1 4 -ipI,L>,Lqj 1 p jisp 

4j J j>o jlS"j (IQ) s-lS^JJl C^ljLl>“! p 73 ddlS" 4 l>rj^ jl 

jj^j . jl ^sj>- y^S\ o ^b>cj j c jl ^>- f.!^_j>-l p 

C_3 J-^ C(.£ ^j Ojl ^ J> . -Lxj ^ di I dlf oj II J ^^4 oJ pLwwv-4 

pp Oj^IS C Jj>“ jdl £j) jJJ 4 *Jo| 4_Pj^wJl 43 jl_>- pjLddJ oL^U- ^ w2J 

j^p ^g_3 cl \jj& ye pS" I yyX ^ ‘J . xJ coL» p-*il y» aJU L a> ^pUL* J <2. SJ>- 

. L^wvjij pp .slojpVb pi jJl jIIp p olp~l pp o IS 
L^Jli Cpo-l! 4 -jL-wJ-I 4P^Jl ol jUf p 0>L^li-l CjIw\j lil 
jl . J^p p jl_*p 44plj (Software) «lpl J,l j —kJH 

. 4x_j?l ^L« Ajlwb (_£ d^-^J p*JJ 4 -oL^^-I 4PjwJ| 0 'j^ 

4 ip ^4.^3 oU y.jj ^1 ij! ( j^'°d*l * jlS' ISI ^_d>- cl dd 

d^w>cJ V ^1 4_wwvjlj ^4 4_>C^J £-w2J jl O Jj J jd ^1 ^j-4 jl5" jl ^-^1 J-^l 

oU ^.jj^l 5-ljj c_m> L$ dl oLjL ^1 o .J-s^Vl y* d 
jXXj\ (jJJl c jLCjj j ji j y>- oL-j?lj pi ^ILp w\j ^pp" Lf)li ^t-wwwdwwo ^pl 

IwlJlj jlS^j . J jjL_$s Jpl c^w^Li-l jlSol pp J pL»j 4pJl 4 _j pLi 

Ojji ^3^° ^_pl d^Ls^lp^Vl y* -bk| wbi^ 4jLww^4 ^ P? ^w<p-l 

jlS* lil L« dLww^4 |jbl (JjLd) ^1 4j| JS* .L^wwvJij y» 4?*C-^J ^j-v^ pp 4p"L4 
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<=#01 


cAjiJiJOj . Aa-4 j£S”t 0 A_u^aj 4 AjU_^J J-oP O^jjj Ac-1 Ur, mI i 

^ip (J jOL i 0 Jc>r ji V it ca 1^_P_4 h£_ (^gS'S) A_<J S' i_Jl> yu t j~JL j 01 

.(^S) a^J 53 jlbJl ^ 

( j^0 <bO-uJ ^lp ^ J'^ Oj^vJ 01 ^j^-o-i.1 (j^° OjJ J ^Jl 01 jS"^il 4 

oljJLi e-LajjVI ^ A^-l*i,l Jp i k> c-l ojj sj jOl # jS"li oli a^jL! 

01 OJJi J-® 0^^ ’“U^i < U^”'4J! ^c_JljOJl r^-4 Jjjll AiLOsjj i_a j ^li-l 

^ jJ\ ^.LJ-I ^JO ^ tOJJAJ JUu ?J«i £jJ 1^1 ^ £ISj jtSl a^J! 

5/» i y* aSOjT Lc. C£-o-i-l ol — J-o-P $-1 ^ ^ d>l 

0^| . ^ Ld-^J l.. -gjl ^ L5^"^ 4^-l_x^« 4 & j^j j jd^j ja Si 

. 4ji-l*il y AS'jvj j! ^j-P k?-&>- j^f *lSUJl 

Jjjur. ta ^Ig^g.^ 1 «jJl> Hardware ^-JL^Jl oj — ^>-^1 ^_p ^ <Gl Uulj 

* 

dd 1 (^dJl d*3 jJl SiJl Idjfc <, - Si jj V *-XS ol ® c^ 

(3 y^l j j — *-v^l olj jdxjjl y jA^~ ^1 p oj — ^>-VI oljdi 4_«3 
^ l)IS" 01 *V| c4jL£ J\ 4 

J^JLP ^Jfc> I Jj&j . UfU y 4Sjjj j%~^ 4** J ( ^j-0_>tJ Jl wwJl ^J,l 

!4j>-L>-jJ( 

^1p ^JJLj c^ j 4-JLwwJ^I oLplwb^fl ^_—w<ij>- Jd« L^liu 

4-L ^1? do 1 a 4 j jSlS* *1 4^3 Ij (_£jjj Oji 5 jl5o! C j 

kAj^« j—Si^- 4^-Lo^P ^ -v^-P ^J-P . ^ ^ r 1 * 1 y~*A 0<_\ * iT 

4_dlj C wdl cO ■ & 4j^l«^wU 

LgJ Cj^" ^ 4jt,^J^Jl ^ Lp 4I0JJU (^c-dljdl) (jli c4 pL^Jl 
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2 1 00 j* L a in >T I 


i7t J (^1*1 I 


CLjIj j-C Oj wL>cj ^woj>- lM 9 ! 0 _^J .ol jjJl J ^ wwjj j 

y 

j3>\ C-w^wwJ *JLJLJli ,JjiL>fcl> oljOS ^ (_ 5 ^ (Jo_x_C. ^]g_Xl 

(jjj d-^ ^vwJl *\ ji) L_& L^jLaL>“ i^Jj x^>\ j cb^jbbL>- ^_Jl x_ 0 ?l ^jA 

, L^_ 0 ^J ^d ll 4^-^Jl^ 

y 

^X-X-O LaO_LP bow *-'-'* 1 4 4 i* *X 4_P^tfcO ^o-J La bJl_P ^0 Q * ll 0^ 

^j-a Jjjilj J_Jjil j-^>“ J La COs-LiSCj! a Oj^a ^jA JL -. SX j.—a'Vl 

jLdj LaJj_P ^ 5\i . 4 jLJj ^J( 0 4j>&JjaL Jj j 9 olj jLa y>\ y]\ 

ob>J. j cojL^Xlj c -I 2 J-I jv^Llp ^Lojj>-l >. Ahi) cA-^L^>VI o j^t-JL 

<!L^S>- c (^xjgjllll Oj\ J xlL) 4 ^Jo! £z-y*2J ^OJLJl C)\ 9 ^lil yS' 4 j ^JLxJl 

£-a 4 OjOS" S-bOJ 1 fe2> OJ/ V ^J-a 0 Jjjf 4-J~a j <JOlj£ £ iJbjk 0 j_$X 

0) jL ^J,l 1 ; Jk2J lijj . J-alxJb 4->"J 4 IpL^a ot J .J aig 

L-ajJ J jlldJjl ^1 ^ a bjj 4 4 -m»L»VI ^ J LxJl ^ O j 2 >c_Jl 

4JO j£Sl ^>0 (^-P 4 JIX-! ^*1? tf ~ll Oj^ ^Jl (1)1 bOg>^ ^J 4 IO & 

. ^JjLJl jl 4 j i +Sj (_£ jJl 

4*^m^xJ| 4_oJw\j_^Jl ^ 1_P < *— ^ (_^ bwL^do 1 o-S^ cL-w-aL*- 

0 y*~j± \ £.j ^ 4 _IjL^J| 4 1)^ <JJ 

oLlJl oXL J5" . Jg.La j%-^ 0 0 3 L& J_*_> j .0 ^pJl !o a* i^Jj 

^1,1 4-w^5CxJl 4 ^jA s^L^_LVI ^y>r jl I £ 4 OwbwlP 4 _£ ^r*“^ 1^ j £p 

. 0 lOjfci 4 jL^j 

laJLP 4_LaL 4 _^ J Jl (jfr.Jg.xJ I jl ciiJ-i CL>0 j> o ! 4_lxJ 4 I ^>^L» 

^ji\ UjPlil cjj^oa^ Lo^O . jJL 4jdo-la ol>t3 OVVI 
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«HWll 


olSV- oLLo-P $-1 j J 2 Ia>- ^ip Oj^LaJI .o..JUj 4jIj 

oWI ^JL) jJ l3 j s»j . ^P jJl *1? .llLjfc l)^^J 4 3li c J 

L— . >-A_^-^wO l ^ Jfy^ A^ c _o*3 l_*-^>x_<wC_ C ^ l_-«wsj I I w\_A 

Ll«L»! l) IwL_^jj (.■XjCS'S Lo-^-^wO- cl) j-i!l l-A & 4 jI_£j l-4 j3 IwLa oJ >0 

i^iJJwXS" .U oljLi-l U^- ^u3Lj ci-^ ^Jl 0 a >r^3 

4_v^j Lv^->- a! l) l)I y* oLlS^III 4 j £JLo^lv*> ^P l )1 3 

^p clr 4 ^ 1 ^? **>> l -* 4 0I3 l.-L^J • 

.^ULI jLjVI 

c_^JL^I 3 J^J 4 |t-^ j-Sl l 5 ^^ *l£ ^ ^23 Il-»L«! ^ Jk2j Ij fc> ^j5\J 

>: y 4j I VJ cl &y jIsjj U^L^-1 <j\ ^l> d) 4 JxJ Ux^ 

L-3 j jJ^iU 4 LlSOl 4_x3jJl l)1 C j 4j lJL>- ^ 43 .i^^jJJJ 4 ^ jJ 

^LL^Jl jy2.1>*j V O-iJ lil <Jl3 (,^y^2S>\ CjLlJ>- L^L>tljlj J 5 

J^' ^ jy ^ j^h^J jjisJl 
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^JIUI J.^nl l 



<==mNI 


Uyyy Ua iiuJmi 

♦ v ♦♦ ♦ ^ ♦ 

Joai' jwo j* USo: 'i[ j5s! tig) jiJ la?- 4£bv*J' Oils j* «^rji 

«?Jj<ij *i liUii iOLJH jj>,.,.;n;< iJJZ bi ys._ 

(1) Jjgj cijjb onlc jjb James Watson jgxublg o-Ujclp - 


.0 yi)' lias lajljwl j* U' i^u JJaJ Ji y j O' lip- OiaP' *i)> 

« £$\j ' ^*a> j~j <u jSvAi o' tbo: oli 

(2) JjgJ ojjb uric _pb .David Baltimore jgjaiDU \id p - 

^g-a-sj' (Oj' 4 (_A-jSU 4 (>s ~i>-V .OJ3' 03 <uSCl clip- 003 jJ' O' jls' "il)) 

Gerald Sussman® jLclluLoi aJIjjj - 


a o jS ;2 alk^o a jJJLc AXJjLlI jUpL-VI ^ 4-gJVI 00 ilS” 


jl* . DNA-of d\ V: <yiAs£- -bb ajL s£lz\ jA jjy>; ^ jJj^ : James Watson j ( _ r -~*~> r (1) 

3j j jojl <LoJlj djiLdl ^ ^jULooS'V . Ij ! l ^ y ojjI^o y&. Jj A” Aj ^ J --klj 

.4*^-1 oolil dab jl*il JjL I ,g 

ILj jd 15" j 1975 (*U- v— W jJ e? Jir »jj‘W ^ jJU- : David Baltimore j j-o-JU (2) 

(^r jdl). 1991 j 1990 uy 

\A° Ju<9j Jjf 015“ j t^-pUk^ V' 4 SjJI j o_— >U-I «-U1 p J b4 : Gerald Sussman jl_*— L- aJl ^ (3) 

(j*^r yiil) . ^f-L .davsVI f l5”JJl dl^ ^ (_s^J tu)Lo-w»b- 3Jb- l^-lp Jjilpl 
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2 1 00 j* L a in >T I 


(J? iaj I 


OlS"j oLw>- aII-^Ij l5^ j^*I s-li*^ ^JLp ojw\_aJ|j to jXlj ol *i-l 

. ^UL^VIj ^il Uj*AjIj a^JVI *-^>-11 01 Lbl ji-v^ ^ aj jpJJ L« 
j>bjJ| 4_gJl cEoS (^jjI) 4_s^i Jj4 C AJOj J jil J aJL> ^P^ fl 

jil Tithonus ^ jj j^> £-« ^ J* ^ jj olij . iL*J0 

Jj V ^ y ji^-> 01 VJ co-\JL>- c^JLS^j LJIl* Ij^wL-^>- 015" .^xJl (j— 4 OlS^j 

ilijl Jp a^J^ cOlV llj Olj c^c »*tu Olj 01 ^y* ^ y. 4 1 

«jlc - l ^ c^gJVI JS" jjI cZeus cOj^II 

oi>-l lij . b j-^j j_jjJl>- LSCoJj ^__1>- ^ ^liLl AJfc ^j * jj 

•^yl aj_o ^Oj oi j y coyb>>ixJ! ^^^1 l/^^J 

.lojta b _)b«*i> a! 01 ‘ ** - — - 1 c Lg-ii^c_p 0j c^— 01 j'i p 

li j . ^b£> oJ a ^j>- 01 j^P (,dJy£" V ljJl>- *j jL^j 

c^jij OwL^>- J_*j L»jj oj^tP ^tajl co ji.1 j_p Ij^-Lp jLs^ 5 

.obl*^»j jll ^ IjJL>- 

I^JLj .^jOotll j 0 j-aJI ^ j*JL*Jl A^j>-I jj (^wUl {£ Jj>dll jJb lOjfcj 

^jOsJl genome ^ j-^rl a^ 3^ <^*LJl coLi-l cpIiS" 0VI *1 — <JbJl 

yS' . A>- ^ C->l J^otlb A^Jol <ol j jifll) bJju (^JJlj c 

blip 01 ^S-oJ.1 A>r A.rgib 0 ol -J“l 4 Iltl 01 

.Ajbw*jb^ ^^3 ^y yj l I l— Owbw^® clwAJl^^ 

o jiil oAb ^jA j^xJl Lo^jI oJ-Lc c»3 j>^> cO ji!l \jj& ajL^J (J j_Jb*rjj 
ojwAill 0-L& 0 • ‘*-^ ) oLw^-l ^i_p l^j ^ ill Ajj ^.b^>yi 

S-liL jVl ^ 0J-lwl5" J ilyyJL* Lcl J J L5^ 
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<=#01 


(j- 4 ctUi JlSCil jji?- ^ j Jj (_$j\5LJ I j*_u^i-L) 

L>- jJ j3>oii I J*}L>- LcSj t<b ^>s_wwJl JjjLxiJl jl ol jL^Jl J*)L>- 

. 4j ^.Ll 

^Js* 0 jjiJl *Li*Jl ^lj Robert Lanza (1) ' o j_j jj 

0w\jtaX>- aJ! . o^__^l ^^4 a_L>c_p ^ Cj~~^ ^ L?L«! 

jl5o*Vb aiJ.* AJLx ^- j L>\ JtjJlj Aj j_J~b ci ^LoIp 

IjJjLI L&jl^-I ^lUj ^1 ol jja.lflJl ^j-4 iJl-LA ^OwbwbLl 

4-^Jo! ^ -^pT ^*jl j) il 4_o^9 ^Lxj I^J*V l)I . d-^3 jil 

ijLwJl LaLLj jl Lb?jl lL?j Lis' j Lcj c^ jL>«JJ I Jj>o J-ilaj 
. AJj>- LJl jil ^j-4 £_^lj JjlLj ^ o! j-fiL ji^o j cJ-3 yy 

J^- 1^.3 J c^S* SJ . Jj>- ^Laj^I c 1 wa- 4 j I ^J-w>- i L4 

l) j-^jwbj cA-L^Lp jl Ll-bp J-£-4 0 j^^xjL $-1 ^Loip 

J j^>- 0 ^L.,^.ja.il 1 £j>ojdJ oLI J jw? 

. I^JlP Lgj j alb 

■^y> oy. o- cf-i { L 3 ^ 

A^pl^^fl J >-\ ^ j\ j >- ^ ^ y CL>IS 4 ) CLw^AlIl J aj 

cAj^I i& OlS' . 4 ! J_>- V 4_pl Jjjj 4 jI jjtJJu j j-.-aJI ^1p Oy -g-Sl j 

jU-yflll li-^> 'Jb 4Jj| wb l)I ^jp-M .(Jl j-« jS* c_-^jL>tljl i 2-^>j 


.Ujl jJ \ j b!>b-l Jl_^4 ^ ^>~Ux* ol>of aJ 1956 (*L> -J j ^.i jlU-j c_ — A* Robert Lanza Ij. JVo^jj (1) 

<^o 
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2 1 00 j* L a in >T I 


(J? iaj I 


^a 4_JCs^l jl* Sjy *■>! (J,! ^ oJCj l)LS" . AjI j-P (jj. ■ JaJl jtS'L c^l >" A S' ^d-l 

Oj-£^>c-LL *-A l) jJLJL O jj jJ^ ^ Ababdl a aJsJl 

c— ibiuiSl ^jp a La b>» s-LJl £~gsj cAj jjLxJl a s-Lj! a . cb **aLi-b 

i^o-Ip ^ s^wLjI j ^Sj ajcowsx Lc. obi! c-JLL*j j .ajI l)| ^ . '/2,^j>- 

cJjuJj Lc. tjLoJjo l)1 b-A-Uil ol Jjl - A 3 Jp Aj>-L >0 

. L^iS* j La oL^c-L« bLta Lo. ^ »^xJ 

tj ^jlijLA Jl < — - — a^ c apjjw-C.^j/? ^ — Ip L»jLp ol5” 1 — Lj 

blip I J>-j (j- 4 C^JLlA c _ 2 yo {j— ij . A>c.*^fl.l]l ^Lp 

Cb IS" jt-S'j .A^J^Jl A__^j>- jJl ^Jp aJwLj l)I bl^Ll i^J>-b>- A )! AjIjJl ^ 

bJJi bu IjV eb-blSl J . A^lSJ* Jl C-*J>-L^I bAJ-i A^>C.I?^I La JjP Alb_A^ 
Jjuj . Jo-*il ^ ^jb^-bJl jl b* ^a bbj (_£ J_C*J jl i^J>-bb| I J A ol 

ijb (Jl j b» ^ LJl j j ^ill c-^LbJl bU-U obbiJl olj__i-b J>- Jl j . . -^.J 1 L)l 

<jL>-Ljl £jA wbJjJl ^.-fr-Lj j^a ciJb-A J>-\ fcboJLu A3 Jp C Aj jjliJl A lbj.2 

OjLflJJ . Aj b>- jLua ^Jp I jloP ^j-a *-&J C Jj JJ 0 JL>- jl^a ( Jp 

wL^?) Jb ^ Matt Damon j j-Cp ob LaLI ^1 b^AbJL a.^^ I jjV 
^IS'ij ^bb J-ib frj aJj cGood Will Hunting (A^kll LjI jJI 

j_*>>b»ba J ^sca objb^>Vl A-Labtil AjZ.J^Jl a Qj^j^ ^oJUj {£ j ■ 

^ a_i> M assachusetts Institute of Technology L_^>- jl> 

.obb?L J>\ 

L ^ (J^*’ ’bwwoL^^!^ A **^*v^I. ^ < -^PwLxJ 1 ^b^ C 

ob>o.VI ^ oLdl aJI ^-wwjj c^> ^Advanced Cell Technology 
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<==mr)I 


ojLjl OjJ — c2003 j»l — p . 4__jjj| ^ — Lp Jl — 4 ^ o!jL5v_xjVIj 

San Diego jL» jl 4 JL> Jj>- 4 j»* L» J-ip jLlp 

ajjJI jl jd)l ^ oj^U 4 X ^23 jjfc j cbanteng ::)Lll jl 

^jJjOdPj 4^oJ>- j — L« ^JJl IaIw\j>-I ^ — wwv^- C^j-J^l jiVlj 

^lwL>ti^*^U 4 JLI 5 ^L>sjj jl ^4 JjuJL l^pV . UIp 

(oUjj) 4j*V jJ ^jl jil 2 *- 1 J,l L^-UjjIj l_£_i-lp j^-j C jl j__J~l 4 jLj>- 

j^-J^I ojdut* L&j_*jj .Oj aj ^ 4 ^v^>j.l 4 jjJ~l 4 _pIjJ cd£ .iJl l&j .Utah 

LC.j c j 2 »-l ^ j . I & jli C^wlij dS 4 jI_pI JjI >-\ jl g.l_Jl 4 >g-L>- 

C—^llsJsl 4 jI_£j ^ jjjo Lc.j ^Jlj c(4j>e^oVl 4^ Jjjb) ^Lp 4 jL>cjI i£ j— 
Lg_p|^^d»j ^ C .1^4 OkAjj^- g-jj.pl d-> LJ-I 2 J-o^P 4jjdo g- j, j-pl 4 ^ 

J$ Ow\jd . j j-o-sjJl jl ^il L^jL^I g-Lsjpl J^- Jj>d) cl — ')\£k>- ^j-4 

Jj>-I jlS" jJl! . 4jjdjl 4_L>-Vl ^ UdJdj ^Lp IjL>oI ^dl 

wdJ^J L •-A ^ | Jj\ -wvJ J^l I { ^ w\ II ^>0 jLJl ^ 2 ^JiJl g 1 ^j_pl 

id . ' . ' 6 . . O. i •'*— 1 


a^LUl <_ilaJI JaIjjs 

43 ^xil ^jp i_ji-JuSdl L^*j-v^ coliLl^fYI * 4-4 j Ip 4j>- j- 4 Ijj^ ^ li*j 

V j*.j j-v^xJl jS* L-J^Jl wlSj . 4 jI jl cjjj-Jl l^j..oJ>- Jjdj 4^d>til 
l 3VVI d^ljd^J d ^-4 j ^1 J c L a^jI . 4-^Jj J^“l ^ o*)j ^jP J — aj 
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2 1 00 j* L a in >T I 


i7t J I 


JLaJIj J-oiJlj ^>e-wwJl JLo^pIj A*.*JgiJ 4 jjULj jy*)!\ cdlS" c^j^L^wJl 

j%-£-OVj Jju l) j-C A-b? ji\ C-*Jpl l)LS^ llj . 4J_^« ^Ip 4 < iQ. * ^ i!^ 

y+S* 4_jLoj (jfc— i ^ * 1 >>- ^3 ^*ll ^o^*Jl J 2 *^> yL» jU^J C 0^— 

4_Jl j jJl c-^LiUP^ ^ ■ jgju CUaddfl c4_JbM dH> 3»-j . b»lp ^jjwPj 

A*^ ^ Ob^Sfl <> - Ip I ^ 4jl yS' C^'jjjy*> S ^\S' 4 *3bJl ol JjLo-jSsJlj 

. oJjJjbl 4 *^*}b*Jl JjL* jJl i^3LijiS"V OwLoJi*-* 4 : j>t_^jw« 4JL> Jb 

1 ^ I 2 ad jljvb AjLiC.l *1*3 l?*“ld cdbl>- ol >-*}1 p (^1 C-. Lb 

I JJ Lt\j y VI jil i y a ^bjil s-ldjj ^1 p 4_L>0 ^ wLo-Xxj l)LS*j 

.oJu jUj j 43 b jj Sg.fl^- ^ 0j\iLll 4jj>ti_s^2^» cdlS* 

^jzJLlww^ ^ c jl *jJl o^baJl 0 jjfc dj 

ojj ^ L^J J— 5 ^ ^1 4_^bLl ajI ^S bbr.Mayo Clinic (dJ-ds^ j-jL®) 
^ Igj 1 s-ta j-^Jl Aldb*- ol 4 j>-Ijv^ 4j1 ^ <_^5" J .obb? ^ip 

jbJdll #c j^3jjllj 0^bc« jbJbL* St*3 {jfc£ y (S y* 4JLJL>- 

Jb jil jlS" LoJyJ c4_^2J ^il t_jM jI^Vl — s^2ild ^ 

cdlS" L> J5" L>l .0 y ^ ^ ob>t^>cjj blS * j . jbil ^p AdbJl 

0 jLp 1)1^3 ^ U-*«> C(^ ^>-1 Aj y^~ 

. Aj2jI j Ajj^Ij A_j>- 

j jgla; CjdP ^-^bJl Oj <2Jl ^ ^*.yi 4J-^» a A-jUJl 4_b»- ^il CJ>\-k JJ 

jx>-*Jl yJ» ^jjjjlj . A*j>c-vgJl l 3 0 jpjJlj j^-l Aj j^2j 

b» JJPj . b»lp jjyu j! J 4 *_wwj ^| 1900 0 J^di! Ol jV jJl ^ ^-3 jlil 

(J*l>b>“ A-jjjjVI JblaJl yj^'y ^ j jj jJT ol^dp l)15" 
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<==mNI 


^lp $-1 ^ 4_^>L« 4 j>-L>- O A Ala-Sl 

J_xj OjaZu ^xJlj Ci^Ui -bu l-gJLJgj ^5s_C ^cjLj C£-il J - ^ 

C-Ojl ^l!l ^J.tJUU I j-Pji wi£j cLjjjl iJ jjL» «. Jli?j . 4_«i? ol Jjj.2 ^ 

A^Jli^obj V A-^j ^-o-L« a_JLji^>- ^oLxjj cLp j^j ^jTI *Lj! ojo>- oL>«j 

^2>XJ ( y* C-U^>- s-Li?Vl ^j-vi’J .SS J^r*Ul 15^" 

^ oU>tjJ jdJJ o J-J j A_^PjdJl Jj> 4 ^j-4 J Ua Jt ^ cs-b jj^l j%-£^1j j 
OjJjL 4j>-L-wJl j>»VI IAa w\_£« 4J .|%-£jl ^laj ( J-*3 ^4 JjLlU ^yjg>6j objj^ 

ia^o C-ol j A j jJ-l C^l^Ljall ^lljl (J^r ^ 4j 

. ^£$"1 j b»Lp ^1 £3 jil! ^o-*Jl 

llA Life* wLg-JLo LjI • L_JaJl (_5^ i— »jgJl AJ-^4 AiJliSl a 1_>- ^il 1 a I 

oUj^t j olji ^1 ^h>Jl (Jjl>oj IfliJt j ^ <J-P (jx» L>-L4JJ( 

oLjl^ujVI c^I j l*^*> ^ ^>cj jbJl j jj>dJl Ij & 4jI Jj .ol Lj>- j 

^^eJLpJjA** tl^j! C£j^ wwv^O-Jl ^J)\jyji\ jj| L4.X1P c^j— Jjwxjl (j jJLS| ^J-4 

<2, (f*— SsJl 4_) ^lii) ~-j-* (j— « w\_^lj j — & j c Erwin Schrodinger 
(?slJ-l U) jlj^*j ^jjLdl Jb Sijii 4 Igai J ip bliS” cQuantum Theory 
L^jj ilL* jf a J>s l_jLj^JI ITa ^j (j-dA9j .?What is life 

(Jl^Lil J5” llM ^yS y3 1 Lldj .4*^-1 C»>Ldl^J! l] j£- ^l)l eLJ-l eji jl 4_j2^«Lp 


pivJl 3 j ^ lajj L>- y _j-Jl ^ ol Jaj dj (j jL-J (1887 — 1961) : Erwin Schrodinger (1) 

(|*^r jdl) . 1933 fU- s-lj >«j' gS Jijj 0 jJUr jU-j 

ob j^-l jf ol jJJl JJ A5UaJ' ^Lai.1 jt O'-Utf-i) olol a^Lp ol J jZ h}^ : Quantum Theory p£S\ h ]& (2) 
(j*-^ jdl) .(j^J') J aiUaJl ^ jlai^ j! djLol ^ 2j US’ LfU J5” tj>-1 ^ y*j ^Js- ^si> V 
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2 1 00 j* L a 4 -j^ in >T I 


(J? iaj foJjtl I 


^1_P Oj <k*Jl 0.-L& 01^ ck« ^ ^__ ) 0 jSL^j ^Ip ^ £^“l 

£j& ^IxUl 4J2LO LiJlSs^lj 4 3l ^yp J^i\ cs-^^i-l t^iiJjJ a$LJuiS1j . ol bji-l 

-Uj c Francis Crick (1) di— j ^ ^^^Jl y ^Ljj^I ^ILp 0 jSj .SlJO 

0 j^wJ?lj 4 )lj jJl ^Il_P ^4 UL > y C J__^c_lpjj^ cpllS* 4 O^J! Ol 

• c^j hSj^t I OJJ3 (^j jJl (4jI OJ c£^) ( j^ 2 -oj^ 01 oLjJ J— >-l 

^5s-C c j j-s^j*JI ^Js> oliLi^VI j%— a! wb^i j ^ j c 1953 j»L_p 

(^OJl C^£ J jJl 4 jI oj ^y2^>- c_^S " y 0 jjLi 0J-9 0X> 0 j-*^i?lj 

(_£.} yy Jj>-I jJl L>. . jydJl ^ Jj_Pj Ojj-J U“l 4JLJ& J 

U & <jj^j j . ^Idil c^-v^ ^1 ji- J lc 4 J 0J3 c4_j! OJ 

$.Lo^V I jL^>~l ) ^ c^p to 0 ^y*^* c l£j ^ y 2 -*^ yy^. 3 c j- 4 

0 yLiJl ^5l c (^jul j ^yy yyj c^j^clj j c^jcj^l oLS " y 

^1p 4_P ^-sb jil 4j J j-Jl ^j-O^Lo-^Vl 0XL3 J^pjJl £jll0l Os-I j j 2 j J . 4_J I j j-!l 

.oLJ-l c_pli£"” oO y $■ j-oJJ c4jI OJ (£2 £(£y>r ^l-b^l 

^ 5-LiloJ ^J I jp>0 4_Jj jJO 4j I J ^Jl ^J_P ^ 4_*jj^wJl ol j jkll CO! J 

IJla 4_a1SCj ^-Lj j . c— J2JI ^tJjU ^ 43jli 4 f£>tj OlS^j cc^^i'-Jl ^ j-^Jrl 

^woJ>- j-> w\j J_^ aJO^>- « |tCo C_^^il ^ J-0J2JI wbwLi JjLgJl ^ ^UjJl 

oO 4_0 Ojl — Ji J c jVj^ y--i^j 3 (J,l jp- cc_^jwJl |%. — ^ji-l ol — Lpr 
^Lp jA*)f\ ajL^j ^ 0»-bPj .^il*Jl $.U>cJl ^woj>- ^-1 oJjJl 


^ja iJ ^Ulj^lja^^lU r jJjJloVLsf ( ^^j s L4i(iU(2004- 1916) : Francis Crick dJj/' ( _ rc ~J' y (1) 

((^rjtll) .^UpV( 
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«HWll 


ajL^j .0wL_jwL>- 4 _woJ_p a_JL>- $.wLj UIJjI ^ 1L<>jcS 3 olif c2003 

. C->U1 jia^l ^lp I jZ* ^^2S>zJL Jl 4-A J~*r J*vi2J L-3 j__vJ 

c—^jLaj j-L^i-1 l3_& O^Xj e_3 j-^> 

JSo ^ jJIiSsj 4_*Jj| ^JJij 'Ov^r a-51 25 

jJl!) ;aJ jJL j-4*VI Jj jj ojJL>- ^1 p jjL^I j -l^o >Ilx!l j^-jl AiLJ 
. (d-^L« ^ixll ^ ^.L p |%-Lp cl^ ® ^ s-L^'Vl ^%-Ip 
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2 1 00 La <Lji jfik tT I 


i7t J I 


(2030 <ji* j * »WI j*) J^i4l 


jQQ i l 'Yll L_J_b 

cJS^l ^1 p cLoJ*> i L>Jl jlLp ^ £jl jJl jL>cjl 3VI lS_gJ Cj)f 01 

4_J_wv!2j2j ^ol £ 4 j 1 0»0» JJlJ . 0>L-^jI-^-1 Oj j_ jj 4 j ^liu 

c£j y u¥J _/. s-tSyr JS' ^ olj-Ul jj <LjL$1! 4 — 2 u _&0 

dr* ^ “J S ol .J-l oLijJ^ ^lJ o -S' l)VI j%0-*3 i y > ^ . 4_j! OJ 

4_*1»^p ^Jjp L-« o.^Ip t- **— j IS' ^ ^ xll ^ ^ 1 ^Ji-o0-o^0l 43 O 1 Lo-S* . 1 u 

4>S\-J? 4_Aj ^L>j 1 gJS' ^Jo l)V1 O jlo — 4 alS'oJl Afeubb j 4 fijfc ^ 4 L ^1? 

oJP IjjiiSC 4_J_o_*J| t^J-L O JlS' cJ-v^Vl ^ . O JJJ ^Jl 0J_£^l ;>tO>lj 

^ 4_u I j jJl ol oM ^woJ>- J^J_vwU L-S j—xj ^Jd>- ol jV J-^l y* <j\__ j*}L« 

4JjL>- (jl ^£>- CO*3 jll 4 x^2jz j AjlISoI 4_Is£jfc> l_J Lgjl . iSj^- 1 . j%— - -^>- 

jUJl (4_jJLJ| 0 jjt 1 yjij\ JJl s-LoJjtil ^ ^ >>; jwOl y* 1 g-fl3 4 Lii 

4-OlJl 0 jjfc ^zy^OU J3 J— >-\ ^jO-o * ‘^1 (J*^A->- L» jlj> o J j3 

4j>-lo 4^j>cJ*Jl 

^ *~3l jSy» ^ ^jJjv^L^dl -l?-l O iS' ^Jjl l-L^ j_S\AjI) 

oL j . c— »Jg-?l ^jp cLJlib cOj j g'xjl ^ oLo*-olII j^ljl 

^1p L>-lo I y* 1 4 t w V g->c-jJl oU jo^-l c_3 c2020 ^1 p (J jJ->o 4 jIj 

jJ j^yoS 43 IS j jl 43fO 4 j 1 ^l2-vol C_3 3 j3 JS' l)I j C£— ^1 ^Jl ^jS 5 jl 

Oj^-i-l IjUb 4i^>t_^l ^jAS'jloil a ljj>“lj l) 1 Jp .4jl_Lji- JL3j l_£-Jp 
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OMWlI 


^ jJ~Vj ^rJ 4 j AaISo 0 ^Xj e_3 j-^j tol uVj AjUtU j\ £ 

^ ^Jl)£j JJl! . *Lju J_>- ^1 AjiiSol JiL&lj I jA I (_£^L*Jl ^ yi\] 


w\j>-l ^Jl 5 ^jdl CjI Lw>- J^-wJ_wwO A3 yu> AjalSsjj £jVj^ j£— ^V-J 3 (c£j^ *Jl 

^ UL^- V AJjj^lj jl -Xaj j .^SCSl jJJzJl I ^2 jL>* Jj jl ,J~oJj>til 

(Jl j-JT. jlS* JJl! . ^cJjJjJIj L>c_jdj AlS^Juil o-^v-4 jl^3 C l3jfc> 

oliiJl a^ jj J^*j d£ Moore>s law (1) j j—* 0 jJli . [ J^- 

^1 Jj>JJ>>Ij AjI jl (JwUl J-wJ_wwo wbwL^ ^SCo-Il ^y» c^Lb^VI 

y>^ wLa] .a^j^LjL# ^jjVI cjVVI j ca JVI oL-^Li-lj io jjj ^J l oj.. -g.>-l 


j5"jJI L«jjpj .$-1 ^ VI |*Jp ^1p j j-* j jLa! ^JlJl joliil |+..g.Aj jl p 

jiff j..g3 cj^Jl I J.& ^ I.L?j>- i]Lj& jiff jJ Ajl jVI iij^l cAxil jJl jj L 

A-j^^c-jJl <JJ>1>» jJ-Vj ^JJL> aJL^j A3 (_£ JJl ^ AJlILaI 

.(^LdJ 

dbl £ . jl jjLi^ Stanford (*j jilli—) j-aJ c Jlill 

.oLJrl Ai yu» ^ ol jjiidl oJj^I jlSol Stephen R. Quake 

^1,1 ^x-^Jl ^j^?LL>ol £3 ^j j jVj^ (»jdl 50 (J,l Ajil^jJlj jVI ^j^-A^ol ^ 9j 

L»Jj_P AjL) s-LoJjJl I Jj lllisJ . A_JL_aX| A LLJl <JJ>I j-L^Jl jVj^ cj* !l 


^IAj w\3 C ^ 1000 (^J,l J' — ^3^ ^J-wwJ_w*jJl A 3jXa 


( j/2 J i>c J j 


ojU j of ia^-V 'j-rr* - 1 1965 jj»« o^oi ^ AJl DjjUl' j-* M^oorc s law Djjli (1) 

0 jjb ool j JS" Lo jAj i_JlP Lia^i AaI^j OjI J 

.jlLJl fL?xjl ^ *u^ : 1 Ur i_)"^ Cr* J>\ 
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2 1 00 j* L a Aaj in >T I 


i7t J (^1*1 I 


wLi tjljj j c aLoj^-Ij ^JLsi-l wbwL^- oLjs-uaJl obi jj l*XJ& 

4jc*2j . A«jJil!l ojjfc y* (^jS^S\ ^j~jJ^-\ 3 1 y>\ ^JLj \jfc» A^*a J^jLLvwO 

4 jVj«^ 100 J $1 ^J,l ^Lsi-I w\__jwL^ AjiISCj J 9 c ^ j 4P 

^jJl j>7 j 4.5^ ^ AjilSC) 

OJ^l . j\,<2.i£- iJ jJL» l)IS" o^-jilsJl cilij ^1 i0«) 

aj! 0| (^jJl o L* j Iljj ajI jj J-wJ_wwu OjUL Quake 

olJl>- j (j,l ^ jJ~wLl y^> .yj jS>-*^{] Jj^aJIj C^j y>r\ 01 

^wbki^wo L &Jj*jj .cl* jlxii Bit c~j 32 c£ 0| c£^ j— « 

d--o 32 y 4 0 1 jILoOI OJ-L a j jUL» ^ (J,l voL>- ^ «U 

A^jj oU jSo u - Ov^ c£^ 015" llj aLojc^II ol a 

jlll ^ cO~w>- CAjI 0j (_£j jJl Lo-£-j2-oJ>- ^ ^j-uSjI.I?!^ 

Lxjyv^ aOx_c 01 0O*- 4 lw\_g_$ cAjlil ^0.1 ^jp J-£> a^ ^ Oj^o 

. (ci^j 32 -Jl oli LAlaJOl oAi-> Ov. ji ' y ^1 p ^ 

A^y^- J — wO^wu ^1 P J-v^>cj jil — *Jl ^ y*\j 0J— jl ^ j\ — s^> J 

Ail Ij ^Lo-l&! y\ijS AjjJ OLS^j .J «lSolj LJ y* 

j£, AXjLv^^ (J r^- 5 0^>tJ-! A>» y^r ^ wy^ 4 J-o- 3 ^. 5 

oLJrl i>! a A^>t^-wJ OjJ AjI (J,J ^ J jLil . t. LaJL) 

L»Jjp Aj OJ-’- t *- 4 0 01 -Vj V) ^ { jy j-C.aJ^ 

.(OJ-j ci! 7^-’ 

^1 p ^ 0? j j Lj^>- ^ ^ J_a] . <. -j ^iul j jjuXJI I jjfci l-3 j_pI 

c-^if t^iJl jLiu^ j—iSv^oi I ^ ^ ^JLa! 4_il 
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<==nr)I 


4_*_*L>cj <J,I 4_L»jIj £^plji ^ja lo $.Li?Vl Oj>-I Oil! . 4^»dSI 

y 

( y y>-\ o (J, 4 5l O-dpl C(j\ P Si 0 _xjj £d- Lj^jJjli 

oJ_^j ^jj>c_L4 JJl! .^Ilj>- c_ iWLj ^oJli (J-' 0 -^" (_5^J c 

lg.Sg^c-11 ^J_p c5 j— ^ S-^S lilj cl *^^p Sj c^Oj uv. ^ >1 jL^VI 

od^> >1 j. — > ci^l ^^Ss-oJ.1 — * jlS' da — J.1 o — ^ -c^a — *^L ^_jjJd 

L^j ^>Ij V 4j>e_^j ^j-v^ ^ 4jl 

i y<>^ d^j IS" ^1^-vd tl)l d-^>- cj ^jljd-^1 l^.^?jl l)1 P" 

J^oj>- 1 ddS" d)l c_3 d)l olS* ct)Aio^ .4jl j.L?^>Vl odjt oli ^i^- 

Lo-i^-4 cdS" .V ^1 j-cL&jJl jS. ^_jjLv^I d4*VL<>d>“l wbjj ldjc« 1 Lw>- 

jj oOj>-J clb^l ^j-^A-j) .<j^ jil lO-gJ C~i jj ^aJlj 01 c^>- dd-^j 

.((^ji-l ld_& V 

CjiLstll (J y>- j^-Sl (j -* c_3VVl ^ yppr ^jLl^ (j- 4 *j.jI tdJLlisj c^id-SaS" 

^jjJJl ^1 ji^J\ £j\ jA CaI? j LaOjU .^_£j!_Lj>- JjbdJ U^2jl 1 y*~^2>- (jjdJl 

Jj ji? (j-^J •(jd’j^S 4 I 2 J j>- ^Lp AjujV 1 ^-— >Ld>- L«LC 1 jjblisj 

*)\j jl? *)\ji (^jl jl II ( K^1 (.^j-J&j)j\ ^2J ^ip 4 l^lJLjl J_Jb£ 

Jl ^ju^Jl J\p dl£ ^_) CxdJl ^jA c_J jiSb OjJUa ci^ULdl ^jA 1 P j.L*2a 

0 ^>t^Jl i?LcV l-*di« J^ULlSI ^ja JjdJl I Jjfc> Ol ^idkdil ^y» Olf . ObLJl 
I |I ^^iJbrl 1)1 .^jd^Jl c_3Vl ^j- 4 1 j-0>Lp ^dJl c^ «l l_3*^a>V ^LcJlSJI 

C— 0>J ^1 4 I 2 J ^i-1 c4_C0-aJ 1 |t-^jl y>«^-S 4j jldds CJ'^y^y-A (_^l kdjj 

U^2jS (jJ-^-C) -c^j j_Jl ^^2 -oj^j J^Sa Oj J — a^- dJii» |t-^JL>-jo 
cL^jI ^1,1 ^Vl LjjOj j^il old>- d)l .i]aJl j c_3*)L»l 
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2 1 00 La <Lji jfii, tT I 


i7t J I 


J*>^- ^ .oJJj Jl f J jl j£->- g? 

. (ol j 4^V o^l*x>-l JLJl- OLJ)U ^Svjr 4 oLlJ-I oj_& JJl^- 

(_£ J ! jjxj L- 3 j_a» 4 4 O jJl!l J ^ 4 jl J £>ol J 

j*_^jwb! j»JoL^>-l Ja ]a}£- J_P c^LillSl (_£ j !l i -j ^*Jl j^JtpJl 

«.!jj 4 ^jL^>sJ.I tSjjlaiJ-l ( jjsl 1 ^ <* Lc. C4^v5 j.,ig j-l oJjJ_A OjIjvjI Oil yij 


. j» £ QL»I I^Jp jLu o JsLfl liJJiifj ^ ^P-l 

<u>_^! Cji L*Jl y» I J j-X>- Ip I J * Op cei o_L*JJ <* ^ 50 

rc— il ^ oL^U-l jl c Bioinformatics a) (^> jPl 2 _J^ 

(_jj 0 s ,_jp Ail viJJi . c->Lol50l /j « i iYifl JOP-j 

^ j ^iUj ( j_jiil il J i')I I j j — 4 o Ll« oJ_P ol>» 'jJL^cJ Jl 4 - ^L>- 4 j_L*j 


4 _£jJJ ^ 5 jXl i 


JLp (jLowJ^fl j )j_$J Ji c ^j-j? j * 4 


d-oL>-Jj ^ilxJl ol *-^l>- jil J 2 -*-} c4 <L-a^j ^ .(^JiJljJl 4 jl jl 

L^JlP Jp ^lll C^LoJ-l JJ>Cj Ow^Lfli C^^LjL^j ^j 2 j jj_Jl jJp 

.4>Ljx«4 L*Jj oL^r li>cj oUl jJ-l j oULJl 


jLLbJl 0 — «l Jl 4 o j jj oJ — jl ^jSjJ .1 q — 4 j-«VI 1 -^ jl J — j 

4 i ^xi llLv^J jj lil 9 .CSI ^((_£l jj ^1 ^5^) J i* 4 a-wwJ jJl 


^computational biology^- j—U-i Ur y jJl) ^ j-U-' ^ jt Bioinformatics a,. jJ-l ol. y*ii (1) 
o*^ 50i^ JP ^ jip j tinformatics a_JU jl*ii j t^iJaxJi oL>L J\ oL^sj o-b-i ^1 

(^^') • 4 j^>- 4 _>-y^j 

L*Ljc^ ®jLo«J I jL<g~.>-l au-»Ij |»JI j^-\ d o auj a * ~j ^$ 0 ; CSI Cc 5 ^ ,^*>1 ( 2 ) 

jj&Liw# O ^ 2009 aj jjbU^a ^ jp- (^-Lj UljOJl ^ y\ ^ oJs- Jlj aij cajt ^ i-l ^ ^ 

.^iljJl tlsxJl 
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OMWlI 


jl c ol ■j y>r ^ ^ j^>- 4 jI jl ^j . ,^2..oJ>- 4 LjL^2 

Jl ^xJj j jJ J_jJ_^- LuS^'V c(*L**AJ| xJL ^ jl Ccpl xUl 

Lclj 4^L>t^j c4JL«li (J j L?j caJ| ^oJUj (_£ jJl (3 ^xJlj 4_J^P 0 j_J Ij 

j j-L»L*-Sl j jjLiJl ^ ^Jlj .4 £->-J c_ 3 jjcJl Ljsj I ^Jj J 9 

41oJ>tx>j>- 4^>wgJl 4 j>- ^J <, Jli d^>cJ y* Ai^j-dJl 1 

s-Lj S^IpI l5 1p I j^> 15 jjSo Lc.j J,VI jli t J-JL^J.1 ^ \ 4? . Jgjj 

J l/ j ^ ^4 Ljdju L?-fl3 AjUspIj 4j>- jJl ^4*^L» 

4_^jUui>» o y>r j 2 StlUrll ^i)| jl a]L-w^) . ^j^2j>c-JiJI jJJi $.Lo « 

c4-JLj J- 4 I j-P ^ ^ J 4j lj |t-l»P jl LaLljc4 w Lju J >- 

. (^2J>K_JlJ| 4^- J ^4*^4 ^4 J^S jX$ JjJ_^ 4jSoT 


1 nihil ojLj 

dJbjbj 1 jj-W jocj e3 j-cm t4JLL*Jl J j U j5"i 1 0 -LL 4 

4jLlxil 4 JoLiJl (J*)\_>- yA <. , JgJl ^1,1 ci->w\ :>tlj L 4 Jj_P . <. „ *JgJl o^i jjJ 

jj ^J,l OJj>cJ!j jA^\ ^Jilj ^ Lg-^P j ^S sj LC.j c jJJjA-4 J 2 )\j>- ^J -P 

^jfc> L 4 3 jl oj ^>"1 4j j j **> jj 4 Loj>- jl .cp j »>L>“ 

jjjwl! jli?j^Jl b*^Aj>- ^ c ^ 5 js>r y> 

£y>->r y* % 50 (J,l y->- jl di-!i Jl-^« . j*l jjV 1 j J— y* ol 
L^Li^l a] j_^._^wo ^jSs-C P53 j^“l ^ ^yo.^2,1} 4xjUJI ol Jll?j\-*Jl 

.ol jX>JXL-vJ.I jjL ^|jj>tl^lj 

l3 j^> jjljJl oUj^-woL-I jjlj jU (. jlL?j^lj 4 jLv^^I lili 
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2 1 00 La <Lji jfii, tT I 


i7t J I 


c<LS*Jj! JjLSjI J-xju I o-ii» ^ c^fjLo jLJ oj^L^ LgjJL>- ^ zj 

L_ 3 j . 4 _jl_I?j\>*Jl b^Aii -1 ^J,l OjuJoL^* 4^4 jlJLll jiJLfljJl (Jl *: 2 jl J 


^J,l ^oJILj 4*JL»> ^ 4^4 Jjb (_£ jJl jlo^Sol 01 1-gIpL^ jOu 

<^jJl olilijj c^>- j-S jjUl J-w^LL l_ 3 j— vo) .^*>lil 0 jJl!l 

wbj-C. c( jjLJl jv- :: t c - ::>cj . (jjt£^0 CJ jj jjLJI J ^ jjLlil oLoa^s> J c4jI l)J 


.(JUl J*aiJl ^ o- 4 


wl>-lj c-Jlj- 1 a 4jLv^I jl y -Jail) ^j jl lilj 

oJj>tlll obV jJl . j >-l jk^P 4pljJ a1?L^o dJ iSlc Ci^fJjbkpl 

4-JLoj .g-U^pVl Jj>-I JJLj l) j j^JlII 91 ilLjk cl 

. 4_Jp (J y/2,^~ 1 ^j«4 I ^1 y^S' j Lb.o 1 ^ c ^JbS" 0 y l ^2.s>*Sj yZS* 



Star tricorders^y j_£o\ JT) dkk o y* t^xA\ j 

ij*o y*j>A\ o\jj_dkk\ o\ s i j^\ y» s i\ ^k>-a Tr ek 

.V^k jja^lN \ y« Aj\ d\ t k\ ^y^>- okVi j ^ ^wbbkjk 
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<==mNI 


c j — bsP Jiu cL« 1 — bs>- ^1p j£)J\ — ** J b ^L_p lit 

l)J .OjwoL^* yA ^ l _\j Jj>- y^S' 4 pljjj j^»b *XS 4 

^4 cl— Lo (^ ^ y>*-^ ^pLJj jL_S*l Jj>“! Jjo (4 >c_wwjVI 

J-Li-I 4p|jJ ^4 s-bo-lxJl cO VI ^>cJL«) ^b>&0 

l_ 3 cJujU^jJlj l— -JLaJI oL»Lowv^j 4j 4-jPjVIj ^-\Jl j 

c4jliil jJ&j C^J— ~Oj j-sPP (J j! . i]b_>0b>“ :>sJL»b J oJtil ^ jliVlj 

j .2009 j*Lp c-Pjji 4_Jij^ 4 — *_^S (J jl L«1 c2007 j*Lp 4jpI j j — c 

4lg »**j Jju ^ b$P J j jSloJ.1 <yA o-Lw>- s-bsIspVl 01 3 cOV^ 

^j-4J 4 _>C^wJVI ^j- 4 4 JJ 3 ^1 J_J| ^4 (_£ <15 j 5\-4 J^-P cL*-wwJ (j — i 

Jjf J jl 4_p! j j ^4 wli c^l ^pl 4_^ww<>j>- tj j sI^P . 4_L]_2 -jfH J 

JpO yA 4-IjLa cpIjL^pI 4 dJJi aJp j.L>jj L 4 c^j *jIj jSo (Jj^j 

Jj ^ 5 ojJL>- ^Jp jjbt-l il*Jl *a5j . ^LxJl 4 >c-yg.Jl 

^j -4 jiffb Id* Ll 4 jj <jp ixj V cObJL ^-4 L» c- 3 j ^ 4 jL Walter Gilbert 

,UpI ^4 J^»p J5" J^Jj>cJ L-Lo-P 0 15^4^1 ^ C_3 J-OJ c 3 jJLp 4 X_j 2 J 

. 0 wL^l>- ^j-4 L> 2 A^>“ ^Ijjl^b 0 b^*Jl c_^I 
^jP>*}b>tl^jb Vjl ^ ^b Ob 0 wbi>- g-LppI ^jj_Lwwj 4j>e^wo*Vl 4_^>JjJfc> 01 

c JlS Ij^jM ,^J b ^j-&>- OAJi -txj ^ i J . b0b>- • 

. 4pI jyL^> I lP ^ iisJ^! j^P-xJl 4^-Jb ^Ap ^cJjL^>^fb 4^_Jol ^jA 


^4L- L)j _/* L— 4-& i a 1980 ^Lc - ojjl^- Ju Walter Gilbert ^j^Ur (1) 

(j^>- jdl) . 4j j jjl i jj9LttJ>-Sfl J* 0I-L1 jJSLJI j) (3 (J/ 4 J j' Ltt^j J^J ^ I — i jf- ) ^ jyi J JJ J 
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2 1 00 j* La <Lji tT I 


i7t J I 


JjULSI uU jSCU^J jOl (j— Uo->- SUlSl I jjfc> ^_Lv^ ^ ^JJ 

<>iS j-^O ^-o-Jl Ud^S j£ J-«l jju ^OU i*" - * • ^ j-S^p J L>Ul! 

1 j,^p 4 jLU»- IS' jU u JliJl JJL>o <.\ jj>-\ j .<. JliJl ^oJj LgJjc>&j L<? 

•ixU' 

(1) (VIS! J, j— Si) J >— **-* ^ y olS jjji L5 — S' U? yJl J, A_JJ 

c£l j i-gd’lj LlJj jIS* 6j jJJ c^—oj ji di — j j d^Uj Anthony Atala 
C4 »Ujc« s-l>-j! ^ j C-JiS' LoJLj J .0 J* (JjV 0J>6*il 4_UJl oi-A <j\_jJl 
•A&LiJ 01 ^ .4 4 j^jwj gA.Jg.pl ^ Lp y^~ ^UUj d->J— &L»S 

SI C j! j-o-lv^b jU j ^cJL&j c_-~i3 dJ aLo-v^ cUjJ ^oIjU j 4j j^O 4_^P j! 

*UapVl dJJS JJ* c~J j L«-Up j . Ig-bU j— « ^UzJ JjI j-^> i]L* c~5lS' 

Jj>-I^ (Jj^l C- '£ jJ US' Oj S' cd>l>j Jj>-I^ 4 .J-l 4 j^jUl 

4jj-W oli*>U-l ^ j^r j £-* c Frankenstein jjtUuxil y . ^ J— 

aJI s-U^V! OlS* c jUp ^»bJl 0 jSiJ! ^ LC'-Us . j^aVI {j^ * 

p oj*)Ap . Owb-U s-Uip! ^jj JUtll J — J^pV I 

Uig- ^SCoAl j_p o jJj>- 4_uSvj ^Jp ^Lp I yj^H ^ s-lJ^VI 01 

Vu VIS! 01S IjSO&j .4 ?»“! j^-\ J ^>-1 o>UI ^ jUp cSl o J-—L 0! 

i_»L>Jl 4j>r j jou Lc.j ol J-l SLflj^ Ulc Owb J->- 4 «Jj1j j J^_i_>- 

.^jj olS 


(*_ ip Jl4 ^ oj^«iLI oA_>V yi g? jj- jj J-Afl : Anthony Atala VUt j j_dt (1) 

.2j^e-*jSfi ajJL^- 1 .lo ^ oU*ejl <*ij 2j jjl iiJJL-4.1 
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<==mNI 


J ^ Lc.j c JuS I J-o-stll IwLgJ 4-J_JLi^Jj c i i J^-l 

j ^S o Vj 4_JLJLiJ wL$ol JwJLxj ci^-wJ J»*5ol o j-A. j . ^1 jpl 4 ^oj>- 

w\i LLoJC« APjJIcmJ. 1 ^LS^VI jj . Igj.3 4j>c_*^JV! ^j- 4 ^jl 4JW2J ^jA (_£ 

4_^jL« 4jj^L>- ^ pjb jJl jj JiJjl Lo-wv^ V Cjw-Jl C_3*VVI ^Ijjl ^ ^ 

0 jjI-*j ^jj*AJl o>LJ ^J w4 j^4 ^IjjI ‘Aii) jS L^Jl Lo«S^ .-US" ^jj J 

^jLJI jl jJJ jS"” ^<>Jsl ^y> ^jU I jjfci .^J_^Jl {^_ji jiJl 

(J j%-^jl^-4L) jl ^.-g3 ^3C4 Jju c 4 JL^j ol^Lp ^LJI ^ jl ^lp 

.(ajjJIiII ^jljapl aIjJj g-ljg.pl ^ Jp 

A^sAaJIS’* $.1 s^2p| ^4 ^Jt 2Jt) ^ljj^’1 jVI jl^ 4^1 ^ jlS^ lil 

ff.Ljspl ^4 jJ?P JS* ^Ij^lsvl ^4 $.1 oJ_*Jl ^J-C jJl Lo-S cAjltllj 4 Jl j_g_!l 

dJ jociJl A^uLS* jUjall jJJi ^ A^mwJ ^J l C-^^A^sJlIl ^y» 

^ip j jSo jl c - >o 4_J_>- jSo . ^jJL) I J*}lj£-I J-C ^1 4 jL£jJ| 4 J J^»jj| 

^Jjji^l 4 lSCi-4 jjl jfc> c jJJi ^Lp .^jJl 4 ^l-A 4 j (Jl v^jI 

jJl jJg.xJl ^Jkj C(Jl ^ll J-s^*> (_5^ • <• - ^ jull 0 JJL*-4 $.1 sIsP^I 

1-LgJ c 4 jLS jJl l14L>c-J> ^ ll ^j* 4 j j^^wJl ^ 4 ^jJl aJLH) ^jJL 

.A_iU- lwL>- c^*-u2j oL>ui jil ojj& v Jli jli 

o^IpI jl ^s* •^Sj' ^Jl apIjji^I j >ip c_^»^v^l jl j* p 

^ jisjl (JjAj?- o jJcL-| j ;—- p I j-«l jwLj (j jdo ^c-4 ^Ijjis^l jl L>- 

^cll ^ o Jj>- \j j\j>- jJJi 4 V-Jj J^ol^J.1 ^<4 4jli c4 43L5JI 

^jjaJ^-\ I jj£> jl *^fl 4 a* ^ xJl A^^slJl l-^-l-^-J I- 4 ^l-^ 4 

|%Jju O^lp^f IJLjj J cl Jl jJlP j^^j COwbwli-l ^tll 
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2 1 00 j* La <Lji tT I 


i7t J (^1*1 I 


^jljUT. (jS^JOdJ J jli) ^cl! OV eJ* jLt jJl 0_> J_*Jl 

OS 4jp — 0 Jj Jj>- ^L^-4 l)I 0 XJ Aj A-j J> IjOJl (JLv^SjI wO*J 4 j| 

jj>tJ ^1 p J-o-xj o-b -Opl oLj jj ^-wJl dUb ^Lol ^Ip ^ j^Li 0j 


ciic ^ll L^liJI 

H ♦ H 

^>t3 . A^P-Li-l L>*^A_=i-\ 4 _J_Aj Jj^Ig ) di!i ^b ^Jl COl jh£-\ (^0 :>-! 

b*}b>- ^1 Jj>c_L^b ^Jj Aj^dOl fclQapVl OLS" cOVI 

d*-j>ej A_v^L>- AjLLju* C-^i- jP « Lclj 4_p0p-l 

^10_>cJLxl ^*j^©J*l a 0 AjI 0 ) V C< -j J Jd-wJj (^J . < - II y 

. 0j^La^« a*pA^-I 

^J,l (J ^1_P Oj-bi-Sl I £jO-Sj (b*}bM £^woj>- L5^* I J^iM 

0 jjLiJl L^jjJ ^_wwvji-| \ J*}\_>- ^Jj* A-Jj>- JS" . jt-wy^-l y L^A^-I ^ J j ^1 

UIj^>- (J J-v^J £-_ ^jS^J . U wL^>- j—J Loj ^JLs^J 4_jjjjv2_Sl 4 *j|j jJl 

.aL«U>“ COp^l ^y» JjJjJl JW2 J Ul^JJ C ( j^2-v^>cJu L^jp j-s^2 -J| 4b >- Jk 

(J ^j^4 L^JlSv-C oL^>- J OJ^- *^^-La 0-Lpl b*}b>- (1)1 j%-P jJ cdi-SOJ (Jl 0» 

A.j-j-i-1 A-Jji-I (J y^-> L flJ-iP 4 jL«U»“ coLl^I dJUL Op I (J,l 

,4^>c_0?lj 4jw\Jj>- aJj>- 

Oj Jj>- j ojJl ^Ip bgj jO-Sj J 2 &l£- AaJLjJ- 1 A-^P Jji-I 1 01 ji P 

A-^pjji-l L>*^Aji-l 01 |%-P jJJ aIP? ^1 ^jl ^j 4 ^ jj (^\ 

DjUl A^Oj C03 jjl ^ p-^P Cf-l o~l*Jl Aj ^yS>xLj L 4 j\Sl 4 ^JLJLi-l 
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«HWll 


cy w\j>-Ij a^s> c^^>..ji ^__pJjdu Oj cJwlpnJJ 

oj*^b«jj IjiV 015" cOJ-ta ^*j) .4-jj*}b>“l bLs^ J,LJLj jyj b? cb*^bb( ^fJJj 
A-^p J_>- b*}b>- ^1 p (J y^X-\ Lgj ^sj J ^1? c^>c_Jl 1 jJ jL^ AxOl? ^ 

b*}b>- ^1 L$JL> ^ |t — > tb*>bLi dr*- 4 ^ cii <J— *- <2 -^. cJ j-^ tA__ *Jb 

. ( A t J_Jj>- A_^P Jj>- 

C AP jllLl U - "*^ j- 4 *^ 4 -bJjtJl £* ^J-j-AL*-*-^ 4 A ^pJjbl b*}bM 1C 

^ . jll^juJl (_5^J J— J tO j-df' jb J l J Cb_* — L aJIj <>(S 

jl A^P jji-l 1 j*}b>ciJ ^*^5\_£ V Lb? j—Sbij (jl t J A <Lai>- 

A_s^Lb| A-woJfc»VI dli a J>c_Jl dVL>&il tlr°J . A-J-P ji j± )U LgJ 

jS' oli w\ jJ dblS" c ^/ j-bJl J JO obLv^J s^Jl ^ 

jJi J±<JJ ^ — 5 Ip L«J~lp c 1995 ^Lp ^bLOlS a_JjIS 

^ jjii\ JuJ~b o-bwLi ajU^I Christopher Reeve (1) ^au £ 

^ AjI yS> .Alibb ^*}b P .ijbjk ^ ^ |t-^- 

J.JO ^-Mp (Jl^f ^ A *_J j dl j,b:>- ^L+.slsi£- col 5l ^_I_P d J j>r I 

. A*Pdbl b*^b^-l ^ld>cJdb ^ ^OJl 

^L>- j- 4 Stephen Davies j-^ip Cr-^y 0— ^ c Jbil J-^ L5 — Lp 
. 01 ^S" j-OJl J J-l dbL^?l ^*}\p ^ l^_Jfc>b b>-l^- J^lj J ! ^5" 


j*i^' J OUy. ^ o jl ^ 0 =^j ^ : Christopher Reeve .Ji-jj y-iji-ojS' (1) 

^Lp ^ g5"j-iJl ( J^-U iiLs^l ^ — a i_s J ^' ^ 2004 ^tp olil j~j\ ji>-_j 1978 ^Lp (^AJ l j< 

Jtsf ^ C-)b>o*)U i_Aj j ,__ r ~-"b Lg-^P 1995 

(^ jAl) . a-pAA-I b^Pb 
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2 1 00 j* L a 4-j^ in >T I 


i7t J (^1*1 I 


1^-3 C~Pjj ^1 C~>^4 J—aJ) cdiJi ^j— P J j— AJJ 

. (jAjJlj (S ^ j ^ jLg-ii 0j\>>L« 4 xJIj ol JjjjJ 

Oj^li olJ jj ^jJl o jLs^ c 1 iiJu&Jij . UL>- ^LLiSsJl ji ^ILp ^1,1 ^ <>juj 

y~*)!\ i, Jl_i-i ^JL>- j ?»! y» OwbJ_>- ^3LJl JL-jI ^_J lp 

jlS" (.^ j-^Jl J — JL obLs^l — p JL4 ^ j . ^ j — J*}L_>- 

c_3 c-^L^apVI aJjL^- c£l ol ^»lj dSl-S^i ^1p -VJLwJl ^LaipVI 

y» J ^ j— * j J,1 J-^ j-> * j . l-L-L 1 J ^jy* Xl\ i^Jj— L> o 

jSo cl)Lp l)Ip j-5 L^j-* -\j>-jjj cA-j^j^cjJl 1_£>LM ^o^wwu c4>ww2jJ| b*)LLl 

. ^>-Vl <jP <ulli£ 4 j>c»L Lo-^J- 4 

^ 4-?^j>c-v£>Jl *U^>c jJl L^LLl Jjj ^1? ^jp) • 

CoIjLju* j ^__-woJ>- ^lp J-v2^xJ S" (J ^“1 C->1 jLs^I 

C^l jll i£\ ^(j—LxxJlj (* y£ 3^-^i C£ £j j—iSfl 01 ^ 

L^-3 IJjIj jJfc> OL* ^Jl 1-^^woaJ ol *iaJ| 01 cOii-i y* ^&^Vl . (l-^ 

4J>LjJl ol XX^Jl IjLt-L 3 £- 4 LLjI 4 ,pJji-l b*}LLl ^1_\ 

. J-aixj Lo-*-wwvj>- 0 j^uS*jIjj j-cL^jJl j^j 

y& J^Lo 01 ^j—^JT *_s! jJl ^ \—Tj\j>- y> 4_ Jj>- JS" C~jL” Li. 

V| . L$i 4 jL^J V 0*^1 l)L c4_J„J_i-l 4 ySJ^-\ b*^jL( Jj y~i J& 

y\j> j}\ ^J-ill ^L^y\ yS j> yJu» cDoris Taylor jj-LL Oi 

.4j ^ ^aJ J-o-jJl y» L«LI (Jl j L» 4 jI y» jX^- cl > 4 3t>»L>cJ 

c^^IaJl |%JLj 3 ol 4^LJji-l 4-^piji-l 1 j*^>\iL| J^C) ! L^J j3 J, >- ^_i_*3 
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OMWlI 


^ j— ^o L« Jjj*3 jJja£J|j 

. 4j j\Zu jLp jl $-1 22plj 4 jj^_wwJ| jSo ^ 1 g_*l Jj>cI^>Ij J o-stll ^ 

^J,l J y>xSJ ^LJLj j-ojJl y P 023 jl) lJ$ jX j V C 0^Jj2o l) ^5\j I *Jjpj 

V (j_^J J.S" V LJj L« dP^ U-^>- L«l .4 i^>- ^Ijjl 

j L^l Jj>*i^V ^ p L-wJ y>^j c^oluJl ^1 p o 

.(J.^xi.1 ^ oU>cj VI y» wXj^Xt j>r l 

1 IjV-^-I CjI >cjl 4j>-l y y£)\ 4^vwJ ^Jl J*S\2Jj « Ow\j>“(j oJla 

y* <LoUiJl A-jLwo-^SVI ^—-jLaII o cA^pjji-l 1 jV-^I di-L l)I 4 SL^a 

i]jJuj . 4_J1 _L>jvj jl ^1 4 *£>. j ^ ^LwwvJljVl J s^l jJ w\ ^ C 4 IjJl 

LgJcLis cbV-^l yj J-a-lij ^il 4_jjij 4-JL^SsJl JjL» jJI jl jVI sA oJL*_5l 

bV-^-l y& j lXJT. 4>woJk I JjL V C ^-o-Jl ^jP l-g-A3 jjj L& j-C y» j O .3 

.1*1* 


U^o V c^JLui>- * J> VI 1*Js2j jlS" jjj L»wLaj 1 5 j jj>-l J2i3 c jJ-li £_^»j 

s-Lil c-JIS"j . j\ x>*Jj oUl y^>- ^ Ip yj ^ill oU jOJl y j ^ Ip 

c^x^c_Jl j£j ^3 L«.-\jp 2008 ^1 p ^ ll ^j^Llp *7 

J2Ll . L, Vj 1 * c_^U jj— i*a»I ^ J,jVI o j— <JJ 

L^l« 2 ] jo ^ c ». - LaJI bV-i-l cplilj jl ^ (wJLaj L^-aj ji Ij j 


1966 y^rj^ JlL^i l>-l ^ jJLi The goodc the Bad and the Ugly (^^ij ^^ij^Jaii) (1) 

. v_ — ^jLp ^-jiJIj jjjvJlj J i^4_J tl - J 2 J C^JS” '-r'*^ ^r* ,j^ 

.<L>^j *— - j j— i-l aS” j> yS ^ Lp c3_j^" u)_^PjL-wg~j oL_^ ^Jl J a ? -„? ^ 

(^0 
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2 1 00 j* L a in >T I 


i7t J I 


^_) . aJIj2^J| AjLJ^j <^jj c_33 AJLJk ^lp C-’Llj J j-Jl ^*^4 0 c Jli 

I j^ljj u JllJl l-XA 4-^pjji-l c_J-aJI Lj*^Aj>- ^*^4 ll2-Jj>- I jPjj 

^ j^li $.L<Jj«Jl o\S" c^s . c JULSl ^L-wuij VI 1-^ ^aj A_p_Li-l 

js* . j^x>cilj L5 >-U r j — J? ^ c-JjiJl ^ aJ^~ Jp 

. LLo-su» ^JLjl>- ^y2j}^ ^jVl 0 C-JlS" o jjt cl) I 

I ^yg>fcjtjl (_£ jJLwwJ.1 ^]p I jw* lj-\j>- Jjl£ C-J-fiJl jiff 

Aj ^»wLJ| A^PjVI Oj Aj J J dJ-jlSOb 5| .£__jIj j-*V Ail) IdJli O £2*- 

i j r A A_Jj>- JS" J-C AiJ^ 0.3 jjl (J,l cL-^JLSt 

.(^jJb 

Ol j-fii? ^jP ^..Lg.,4 A^^o jA S $\ A^j L^2jI .iJljA 

^ j-^Vl Zs^-I jAj CA .jIj jil Aj>c_wwJVI A ^>JjA (jL^f ^ A .woJp 

c^JlS* 5J cIpj J liiJl ^jj^L-4 ^ c->>Lj 3 jJl J j 3C4 l)l£^ cA-j^llI cpj 

1)VI .|%-£jIjLs^I s-l ^>- 1 ) j ) j-C 1 ) j y£ l)15*j ^LJ l^JLSt c ^1 j t>\ 

J c3l ^j-« AjL>cJL^VI Axjyv^ A-^JsJl (3 ji 

(£ ^3jl $-Vj-^ c o 0>bV j-!l jl bjjjl ^J,J 

^Jp j obLv^l ^4 ob>cjJl (J-\jc4 ^_Aj jl j . A^l^Il AjIp jJl 4 

^IwLpI ^_]w\»*^ 4 obp ^1,1 oLJlI! 3 <^£ j) ~*~*a 

^>j y»Sl\ (J-^r tdi— !-b! ajj^l-pj .j%-^I j%-g-£jii I — Si 

.(S ® _^Sfl J J^l 

yS* A_w<Jp 0 Aj>c_Lwwvi,l ol J^-U ^jbJl c— JgJl wLg_JC4 j 

l_ 3 liLU .^Li^pVI ^ L«Lc o JjwL>- a_aj ^1? ^ a5 
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<==mr)I 


colbl ^1 p ->b>&p^[b & ji w\j>- col jOS L^jjJ jwLloJ_^wJ| cobl j^>- ol s-boJ_*Jl 
OJb 2 j*j j . L^Jl oJb Jju 4 jL»IS^ lJM ^ bl colOl o^Lpjj c-bJj>- l^jL^pl 

cobi^ bccij jw\ LouLJJ 4 _p JjL| b*}bbl oV j-o-JJ e—il ^_bVI 

4^J? ^o^-b Cj~~^ Ol J~ ^-Jl Cob ^bjJl <^0 5*- 1 .OwbJ^- eJ b\j bl 

Stephen Badylak iW—pb jjLi^ Jj, l 5 -1p ^^icJlj c^*J J c~*b^ 
. J»*bVI <— ilj_bl o^LpJ ^ j 4x^oL>cj ^il *Jl 

O^lpl ^lp jb>cP^b 4^Jol OjjJ 4 jOJ (L«->- IjLp) ^I>*Ol 4 flj ^3 £_Ly2 OJiJ 

^jU»- <. Jli Lcl j b*A-i-| (j- 4 * jb*Jl ^-bfc> Vj .4_>c^J'VI ^Ijj— ; 1^1 

^ip (_£ jJOtj 4 )*V jt-^ 4 <* JbiJl lO &j . Lj^aju j b*A-i-| ^ j ^xJL (_£ j J_>- 

b»JjPj . 4 _Aj jbj j^ojJb L& ^®bj 4>pjjA-l b*}bb| £-Lj COljbil 

l_ 3 ^b b»*£ci) ^__aiS\j c j jl-il £-*-y^^l c3 j , . b (3 ji ^^b-l jLjJl ^ * 

c-^> yl 4 j>c_*-wJ 4jl_^jJl ^ ^cJIlJ c ^ dbll CO-C-^ ^*!j 

4_s^? jj cJj ^J,! ^b_w^« CO I Jl ^ JL3 j .4-J-v^Vl £-*-s^^l (J.J 0 1 4 

^iJl j! ^-^>^1 ill c_3o_gJl j .4jL ^bJl o wL^j j a bll j ^c—^-jJl < j^4 

OLJ^I c_b ^b ^1 jj_l^>l l)I^-®^I l)15^ l)J I jjj 4_bo^*Jl o4 & ^ 

.(jJLlo JLJI 01 Jl. b.Uf cV ^ J-4l50b 


^1 hi iT iii^l 

bjl^-4b ^jjfci Oil C^jOn-JI |t-^^-l ^j-4 g.b,^>.pl ^IjJI^jI I tTC.lbr.ijl < Ol^ lil 
cb»Lc 4^jlb-4 4_ul j j 4 j>s_^wJ OJJjj ^jb>cjJ L^jOo oLjI 0^1p| 

^ j^VI JjlII co^ 4jL>-^Ij ?^c_w«_Lio^4 oL^ol (jl 
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2 1 00 j* La <Lji tT I 


(J? iaj (X-L*l l 


XuU ^JjLaJI wbwlp «^jjj j%-P cJjuJlj 

c^Lo-^-wJl j-J jjfe ^*!A3*V 4*^- o^L» 4 j> x -^jjl-wJ. 1 ol )jl5vJl d-JLS^ 

The Sixth (^oLJl ^ jJl) ^-Li ( yii .$-lj jJl Jl ^ L» <blp \ — gjf 


( y>zJ>jj\ y& wU jjji) a-w 2 j>c-JlJI ^>sj cDay 

c^JJi ^y* .4_ jja£o oLijIS" ^*^3 I j LAjI ^-Ul £-— ' • 

cii-L ^jj jt- 5 <j-*j cL« 4T»l^Jl Oj S1JJI ^ 3 1 j-lajI ^ gil 


j—>^jjj\ yS) L»Jjpj ^ylSCJl ^ Oj_Sl JJl 

.Lgjli 0 /iJJlj 4-w2^>s_jJl ( j^A> J-o-P-cJ iji> ^jlS" j-g-b.) wL>- 1 

,4«<Jp 0 J^> aJ 4^>c_wwJ i]Ljfc. l)I <^P-JUlS\j L»JJP jx5t j j-*SH -^-A*^J J 


.(4jc« aJ ^ li V cl>» l)I ^ c-v^eLi»-wo L»Jjp c^il jJl 

<uil*Jl ^_ji >s^g]\ ^jjLp ^ Q j—* (J jV ^LwwJJ^V! ^ j ^jLa j—$b ^La5 

(iUJl clan Wilmut (1 ) Oj_<kLj 0L_>1 Ljpp c 1997 (»L_p 3_^J ^1 


jj>-! La_Lx3 . ^Uj.2 ©ja_o! 4jc«Li- Jj wL^sUT. 

^jj C4jl l)| c4 *Jb 4^t>J 1_>*}L>- ;>-! 


J-o-jJl ^Lcl ^1p ij^li (oj-oTj) jLs^ ca^Iaj jj 4 Jj>- ^ ol j-Jl 

AjjJ <s^j\S Jjfc> o jj* oli <uJL» wlij a ^Ijj 4 j>c_wwJ * ■ ■ ^ < wLaJI 

JjL-j ^ j 0! 0^ L5^' ® LS" J:> ' 

^ jj j%-^3 J_aJ . ^AjJb cp! >-li .|jjt> $-1 jJ>- fy)\ P^fl 


lls- Lsl5”^-u^-l ^ Jj! il>LS” 4jt» 1944 ^Lp - i!j i ^Ilc- : Ian Wilmut c->j—*ijj l)1-jI (1) 

^)LJl t_.la.il jS” ^ ji-'-* i— ...fala LJl^- 1 1996 ^Lp Dl5”j (^JLllaJl C..,m»» 

.Ojyjl 
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“mWI 


. I jj£> AiLjd£"lj ^l*Jl OldS^I jdS y+s>u AjI j\J> aLojO A-JaJl A_woJfc>Vl 
J-o-*Jl I Jjfc y ^ilxJl $-U>tJl c— y» d->Lp yo^- djld ) Jli-l y ^ 

cOI jLai\ \ d*>UI y£-\ y* ^ j dil Ax— Oj AP yo^- I j cd ail 

dSj . A_Jolil j c J j__dL |j !lj Cj_;jLjL|j tig la all j cj plllj 

O^J^Ojj) JJJ-^ (l5^ l^) j*iU* Sj— * oli c^>J^I 

£^jl j-« <S yS AjV y> 3jJs- ^jU- yi\ 

(S jl 01 ^^IdJiol CA.P Jjil od & y j .^^Lll ^ A^wJXwJsl A_^lil 

£E— d « £C— d $4_>C— wvd— J.1 A__w^>lil « dJliJlj J J J,l tJlj J j)f\ 

djd_>- jlSs IjV Oj A_— u2j (j_-£^jL») ,£t — a 

ajlL^> 0,I (JO^-'VI £-di> -^O^^VI y* Ij l 5^ ^ l->0i^-s^oJLI 

. A^*x_wto^I_wwwO I *>lOl 

^Jl ^lll y* A_u Lo_i ^1,1 ^j>- Cld IS"” . A_wJol_Il d-’Lp^.o-^- (_£ d- 0 J 

Cdda^jj d-> jl wa> dJl! .1 ^ jl ^>- L_^jcwoj>- ^Ja ]g+&j cA SilUrll 

J ^>t^Jl 01 . d^l j j j jll? ^ a3o JSy d^dijj L^lxi? cd IjLJ j 

ddlS" L^Jp c^-OajtJl l-gO^xj d l$j| p o ajI I g_>dJ dd — J 

. A_d0 cdlS y>~ L^d» Jb-I j JS"" OlSj aJ^jIjO* o jigjaJlj 

J--*a ojL^ Jjjr 01 aJ Ol-S^ A-d^lil 01 j-^jl>» j 

oLi-s^l jjc.^-iojj ^xJl Olji-dJl wL>- 1 O-ij-U 0 LS" lil j-<di^wJ»l c-^l *J l^J 

^ ^Jj>cLojI lij 1 JLp I j x^>j OAi — i->^ 01 a il5C«lj Oli cA aJli A J U_^r 

A-jl j jil acL—wL^i Op c j ^iil 1 -La oU lil ^j—SCi . d-^V*D^0l A— j y j J-s»Ld]l 
jL^j c^l— dC-^VI ^*j .L&Xo-dj aj j-dl ajUI y^~ ^ L® ^ *,^g > <— i j *» 
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2 1 00 j* La <Lji tT I 


i7t J I 


^Jl olj^l) 4-jIj jJl 4_LJ_wJl oLj>- ^Lp wb*}U 4ii9L>«J.I $. ^il Ol^.*b 

.jjljJr' 

Oli ol 51 ^wLl ^Lp *b jL^r ol a*Jgj ^Lol>>*>U ol jt Pj 

4_^*jLw\^“I |*_p|jJj ^0_P . L>- j-v^ j ^J^l ^ *» ^Lp AjLfl-w-l^j 

y 2 ^- oLS^ I c.j oli c jj. . .S^- oi jdJl s^oxl ob jj ^_j J l 

COLwwwsO j}\ ol J—Z^ ^LcOOl ^ 0_>-| ^__J>C_L> ^i COVl . (Jl 0*“1 

2j oo obi j-J-l ^-Lwuol . oL*J^[l ^ dl^b c Primates 

yj LgJLj Vj Jj— -L>cJ 4-j-jxll 4>L>-Vl oll« (jl LLoJ-P lil coO *JLL> 

. J^ol^Jl ^ jQjJl joJ, Oj>-Ij 
A^ plol O 5 bJLp 0 _>- jj 4jli cb^jf I y I j\LJl ^bvwJLOl jb^J lil 

jSLtj C^w-Jl ^LoO>l ^j_0^jbt) OLpVl IjOlS^ (1)1 cJj^ .A jJ 

(J|_a1?I ^Lp 4 jjlSsJl 4^0^Jl 4 ) Ow^jbP I (^0 Jl j-L*>*)U 4 Lo« 

Louise Ojlj— . jj jJ OjL^ Lop c 1978 ^1 — p ^ LJLL* (1) L-_jbVl 
Ioj & j . l^ iaL>j jlo-l 4 j jJl J^JLoJ ^tjjbJl ^ <_^-obl 4 L L J jl Brown 

j-AJ JSVI ^ Lp jl c 4_J_AJl]l oJ fc> J* 2 ^- UV^I j jJO Jl «0-l ol OC4 

^1p ^jb>tiJl t^^LLJl ol cjlill ^«Vlj . L^-Lo-P j%JaJL> 4^»jLv^ 1. .-^..J-p 

O j£-> V bc.j CjjOij ^ Oj^o O j s» jvLJl 00*1 

lw\_A ^b,^ 1^1 L ^yJ ^* j P 0 jbp 1. ■ 


(3 |__r“'s^j 0*3 i_../g.>cj 0-®-^ >— (1) 

(^.^-jCll) .Oi^r J ^ LS> " ‘'-9-'-* (J-*^ (J"** A*Lp d. — - j fx J 1 oLsIsIjvpI C-Jl5”j 
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«AiAII 


j*j! jil! c j Jj*jiJI) LijJ tj5” lS — ^ Lf-j .Lpjj\iw» j 
jjJl 4jl J j>- jl 9 IjSs_a>j c(aj*}L> jl jo I I jjIS" s-I 3 ajlJg.iI I 

4_£jjj o3 

^(JLP-f l5L* SI cjLU L^oUVl Jlitf oJUaJl jlS" 1.1 JiJl ^ 
^t-oLOu ^jJl IS ^y» S^JLj (jAjLyfl.il cjU»rj j!lj ^IjjSfl j-* a!jL& 

4j ^jJL> c*VI <o>-l t— j jiVI jl . I o.^ IjaJfl *>15 \j jljjl I c.j ?l sLjJ 

aJ wL^jj V jl 4 j j j aJ Vj Cj jil ^j— jI ^1p Oi ^ c(j y c j — o~*-!l 

4j| J^l J^Xj ^yfl JJ jl ^ C_^P^JJ — Jj JflXjJl A^J ^1P j*-A Aj jj 

. ij-l> aJ jalflll j-^ j- 4 SU-I IJLJ 1 S ojjt AOL-L jl jlopL A_^o2«J 

C^\L«Jl L>-vJ-^y>> I ^Jfl^- (^jajI^ 3 (J Lo-J>“l C^J> ^ ^ Jit 

c£j— *V^A .A^yO^^UI JxiJb ^JflJ Lc.jli 

ajJL j* s )I\ \jj& oLpIjJ j j_J >0 c_3 j-^j ^oi-l jj» a *-**0 

.aJUJI 


aJjQjlaJLj g^Lsdl 

V» jiJl -UlxJJ (JL^I yOil c Francis Collins j-J £ y J,j>>-I 

^4 (_£jjJl ^ j_Oj£-I ilS (^wUl oj >clil CjL V jJb A >c_yfliJ 

Aj ^L V 5 Lgj cjIo>- aoo (jLyflj 4 jw\J Lj» jl c^-j>ojLJI 

c-w? ^ oLUiL ^ <k5sJ jl LlJp jLT c j-w>c_^Jl ^ s^iil •(<— ^ Ul 

L>-*-wwj>ti c Lai . jL^VI c_Jp! ^ aJjLaJI a ™^-l <— j j-j«JI jJJj 

. cjLjL-L ^%Jl ^lJj>ti^L L^j-a jC^jI c — i j^j 
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2 I 00 j* [£. I 


(J? iuJ 


C^cjjlxJl 4 -jLowJ^I £J>c-s <LjI j jJl ^j__ d?l jA*)l\ C-^il w\_aJ 

(Jliuj .^tjjlxJl jl ^1 _p ^ *3 jjj-« jj^ I g-J l)15^ Lc.j 4 9jli ol laJ- 

(JLj>-I c-Jtal cbjjjl ^ aSCJIII >^1 ^il (j\j lam*o 4jl clIJJ-U 

C(Jlill ^p '^r — cii-L 4 cJliJl •1^^’ j-*b ^ Cx* 

ytj (.ajl^oia <ol — >- porphyria (1) bj^j y> ^rj^l ^Js> J,Lj*j ^ 

jb l ^2xj ^5j . Oj-Jrl ^ 4i£y« oLj jj J$ ( j> y> 

LgJj>- L<? 4 _JI.L>j jJl ol j-oJtl*^\ll (jy.J 4 JLj £ j_o^j C->l I j-A 

. 1776 f Ip I j^l ^ j^pl J^ 

c_3jj y») 1 J-^3 (jx. A- 4_L»L>- C-* jlS\3 cbj y£^3 4 ^iil 1 *1 

4_x_^J C— *^-1 wA 5 C^ilfT lij . jJlil i^Jj Jjj ^ l_^-wwn!j (_£ JJl Jl 

cbjjjl ^ A^Jlil I ^ C JUtVl ^j— « 

olS" cL^>jj .ojliJl $-L>oi £__2 x>j>- ^ (^SClil l j^> ^il) I Jjfc 


jtjdl J 03 




c^bil *V _y^ /9 y Jl ^J-A" ^ (^ y *****^^!) 4^\_L^JJ ^S^fl wL^&A-! 

4j I ^SsJlll Oj-^Y I Oir- ’ ^-^1 j-Jl cLbj3 j-«*-^g-Jl _/* (j — 4 J,L*J 

jJl) I Sjb ,AS3 jj» 0j j-ygJ ^ll L5^" 0 L5^" ^ 

4_wsjo^ ^j| 0j^*)!\ jL^I A-^IS^ 0 ^J S' (d ^J-^c_ll 

jt-Pj c_^wO“j 4->-Li-l ^ 4jjwUl CUilS'" 

. 1917 ^Lp AjjJj^iAJl oj jj cii-Ji wLpL^j ^uv^jj^*I ^f 2 -*! 


hJ y >r y> j |»-^Jl v_-5” ^ £■ liJj ^ jS'Uijr.^iUdl obi ^ is- y^» is- y>£ ^ jik> ^1 :porphyria U j>»j jJ' (1) 

>_..■. /3j ojli-l . ^->.-. ^ -1 jJL>J ^*x!l U2rf_J^" (d 

(j t-sr j^O oUaiiJlj ^ U-4 5 ' ^1 jj 
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«wwJI 


JjJ_*Jl s-bLi ^i_P \j*\i 21*^ *Jl jW2J JS c ^ 4 jI P 

Cystic (1) L5 ^ i S0l Jd» c4_ij ^*il ^ jJ j* ^ojbl 

Tay b» (jb) y»j c(b jjjl jLd> jlSL* l_^ 2 j c£ dll) fibrosis 
(j jJl) L-o_Jl j c(4JjdJl b j jjl l. ( j jJl) — Sachs 

Jj V Cc_^J j-lll Jdd^J.1 . (aJL> jiSl\ J (Jji J^Ssj ^S fl 

L^-3 ^Jl 4 -jI j yS$\ [ jy Jj J*_Sl $-bL>> ^*^-<>-11 ^jA 0 4j| 

b L l^ c-jb^l o 


jj jjbi isii-l jij !ob»ji-b ^jA l ) l_P jj .iJbj&j 

^jj2^>cdJ 4j ol Ljbl A-ul JJl ol Lcbb 1 4 1 

b«l dJ li oli jj 4_j>- N >bt]l ^d*}bjj . J >-1 J 

cj>bLj>- ^*^b^?l ^ i) A-ij c<J^b>c_L! ojl >1 ^ 4 jj ^i-l J 2 jLl ji 

(j,l c J,L!l J-j>c_ 1J 4 >-^>bvS?l ^Jj (J jJl Jaj^- 1 j j-C l-\ gjj cA-uCjbl!l 1 J*}bb( 

. bj jJL> Jj 


C-jIj UlS" jlj c J— j Jj c-^ULpI ^ jJl y.1 — qJa ^Jbj 
Ja^4 I jj ^jJ ^ bb>c_d j j£*Jl (■ y JJ (^^J J jli . 


oJ_*J s-lj jU 0^ j xJb (,^y2A Jld J o-P y&j c4_Jjlx_Sl ^..—^ j yy-A 1 

di-ta Jju 5 - jil ^__*-vwo c^l yV^ s-Vj & djb>j>- Jj j 

. <JlL AjLv^I wli O^^j Uj (jjJl j-^jJl wbwb>ti] 


y> j tJsUJ.1 j till j JJJ a_xuJ.I b*&U J i jxs. j Jui Jl j j yo y > : Cystic fibrosis L£r --J^' L-i-JJl (1) 

i yA oLJ^iJl { y-A JLsti 4j u) jjLs* 2 j ^j—j jJl (jLibSH ,_^*i C^-«Lp AjL^sj j . ols jJl iS^ji L* 0 jL_P j C^j* U~ ^ J* 

yi') •(*-* jL^c-' 
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2 1 00 [£. l 


i7t J {^1x1 1 


(4_>d*) l$_P Jjj J Cjj^- i-l diJi 4_<J>^ 4_>c_o^J ^II xJl jj>-L) 1 AJju 

L Olpj^j . ( j_J2j ^ il ^ c(jU^ y& 0*3 ^ J — *j) 

0^ L/ 2 ^ -A' (j-^- ^ ‘l/ 2 ^ -A' y? (s — Ui^-0 £_ J_>. (j-“J j>^' 

500 (j-* j£S*1 illi* Dir c2001 ^ — p J .dAJi ^> ^il ^ $A — <LiJl 

^ ^-wsidJ Llj Ljj ^L&il ^c, y>u LI oL^i-L 4 j 

. ^il*Jl $-L>ol 

J j>-l 5lT . 4j jL,^.la OsA >- j I JlLzj OlT alJl Ol y P 

I jjfc> i2-L>cj L I jcT ol ^-Lo-lxJl c^^rl j ^xJl 

^ l-L^ y) 2 ^ O* 3J^3 CV— * J 2 JI <JV^ a!>-IJj (^js>tLj (_^wUl CjLs^Jl y P 

joU ^1 p ^^JLi D! I g-jT-C <uJ 1_>- ^y ?\ jpl ^ L & J .4 1 oj>-L^« 

i^3l5" yS' LwLp Dl y*~\ 4_lS\2u>» .iJLjkj . ^.^JgJl 

!# ** 

I JL^jj o jj ygj 3jj ^ y ■ ^Jgil O^rl 

.^ll A^ilS” A^^lf £cJLL> V 

^ ^ ^ : ^ -C 2000 ^Ip L~j ji ^ ^LJj*JI ^^Lp! tolJ-JUJl 2 JJj (*— p j 

j»-*J t(SCID) 4l^~l aJST APbil y2Jij C->Vb>- y> U JL 0\ — P 

c ( jjs ^i! ! y& jll . AjL‘U 9 y> s‘y o ( _jp^ Uj^ J Oils I 

!* 

JjPl^ cThe Bubble Boy a) (ApliiJl J_i* 


ipbJ.1 yS DJ y-0 ^ >s~J 0-Apxlll C^L-jVj^lj y~» 1 ...,r9 01^" (1984 1971) J'—^ *— 1 . .Jp (1) 

A.pliiJl y y~*i c5*lJl ^ , ,../s]\ i ail y jgT.ljl Jij tL«Lc a*qJuv> 2 xj oL_ji-l ,_^l jL 1-I l.JL&t 

1981 fU j -u^J ^L-^o jUl^Sfi y>j^A j <uU- ^2*j> ^aJ\ -lJ j . The Boy in the Plastic Bubble 

y» 4*^ i ji\ y* jS- |»)gP ^L>o aJ Jai Ol -X*J OUsj'-JL; ^Sjj -i5 j . Aj^jl AjLp j y~* ^ j >• 

(*^jdl) . 4X.a-.a-w 
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c Apl-L4 jLg->- cl) . ^_£jLj>- ^iLj L4 4_L1? <LoJbc4 A>^L™*J*)b ApLai 

4_J^L-I O j-£_bl j . |t-gJ l5s 1^4 Aj 0 jJ.b^2J jA (j\ l)j^j w\ 5 

c I Jjw\j>- L^- *^_3t3 bgJU-lJU cJ^Aiv^l a^pLII *j&b*}b>- 01 b? ^il c t\ djV 

. a-pLII y^>~\ Js-jJ caJ lkbi£ 015” L<w-w^>“ 

cLoLaLo-jj a_jc« 1_>- cl 999 ^Lp .(^JJjJ c^L^lSoJl c^xij aJI j^p 

Jjj>- ^ ^ cobk-b ^*>L_p aj^ 4 J*^b_ >- wL_^-l jj 

CjbT .APl^io A^J>-I aJ jL^- ^ ^ *bll ^£*}b>“l 

^ja ^ j-Jl cii-SiJ I L y2j 1 100 by. obj ^Jb*- J jl dJ — L 

^y> I jjLi ^4 Oj&S' ^jA 4 aj j! C-^-sk c2007 (*Lp J jL>o j . 
b*>~k jUl jA jJfcj c ^JL>- jjL ^Li-I ^ISOl APbil uaJ ^4 by*- 4 

ob»k-b ^bbi ^l^Jl Apbil ^*1 >Lp c^L^cj! jS^^bj .^jJI <1)1 \z ja jl 

^jSor Lll>- Ai^U^il bJ-!3 c^>ti*-wo bl Oj^ ^jb ^*}L p ^Lp bJl_>- 

bbj jA jLS' Ajl*-vc ^ <Li j-Jl ^>- J . bLbyuJb AjLv^^I ^ c—^ y^i b)l 

I y\^2j ^ l ok c^jb dr 4 ^ ^bi* <^\ jjl ^^4 0 jjbu I j_Jlk ^__£ 

^j2> c^jw\j>- ^Jl AjLIaJI ol 2*-b>cjJl ^4 |jj>-lj J-3c>o b? cl)1 tj^Jb 

.OlJLll IJlA 

^J,l jj>- ,l)LL?ja^J| jJb J xaib AiJ-^lvwJ.1 ^->-1 

l)I .P53 obbJl 2/)— ji-b y AjbbtJl jlb^Jl ^1 j_Jl £wo j>r ^j — 4 % 50 

(^JilliJ bb 5 j-*-> J^)!\ A bc>cj L 4 l-b&j ^ J_fljC4 j J__ j ^1? P53 

obLji-b ^*^btJl c^> jL4 ^j- 4 L)j3 IJl^J . A-Jb^S^j A-jLj jp J xj 2 j 

L. LJLp t Jlill 
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2 1 00 j* La <Lji jfii, tT I 


(J? iaj I 


^Sl c-2 jJib ^ ^_jL>c_^JI ob>o c_^*-wwjj 

Sfwb P53 ij—i jb ^ coLlJt-Ij Oli lwL_ .P53 

. 4j ^J( oLI^jvj < ^z*- A jj! ^V-p (j- 4 ^ yi ^13 LliSot. JS 4<_JiJbJl 
Jj&Uil s.Loip 4 2006 ^Lp c-jIj <u^sJ LtJsj jlS" 

Jj>-I y&y 4 Aj jLJLOL) VI L« ^j*}b2>l ^Vp ^y» ^L>cJj JJ*lAjjljr.4j>c_v^li a_j>» ^JL lI 

bV->- aLUJI aJUI bV-i-l Jj c -lLM l)LL>j^ j i! 

LlV^- b V-*-ll ol y^ a_^Ij^ (J^l 0-L& . I w\j w\^— 0 1 _L^^a-^s3 \ 

^IpI c2007 ^1 p ^ j . OLbjwJl ^1 ^Jl ^L>cjj a 


I ^lS\JT j%-gJl jj iL 0 j-^xU JJ L^j y A x^»b£-l aJKj $-1 2? VI 

{ j/?\ y*\ ^y> uv^ 4 ^ y— ■* oljl-^ oLJrb ^V-*.ll ^1 jj>ti^ol « 


. (RPE65 


u^l 


ol jJiL? A-2 i^^-wOj ) A_ulj jJl 


^V-*Jl o jjJg-ib V ^2Jl ol>-jjJlj ^lj jVI ijf 2 -*-*. 4 A^wjjj jil ^ 

.^jwbL p-fjyy* {j p-^^l jjJjb>u Lclj oL^i-b 

c_jLv2j>-^I 4 JjJj ^|jj>«JL*>b 4 y^2^~ 4 _L>-I oJ P L*-w2j l)I 4 ^>-J jj 

li>o s-Vj-& (j- 4 Ov^r J2" ( j_^2j>J ciiJi »A*j j^SoTj . (jbiPVI i^-jUI 

l/ 5 7'i>* <i^“' ilflM-' j^-' ijAiP^jjJJ ^SCc.j ^ jj t/ 5 / ^ 

y*~ 0! ^Uaijl j5Cc cS-Sj JaJl oi^jj . j»Sfl j%-?-j (J ^Jjj (_/" (_s-jl JJ$\ 

aI^L C. ^ il*^'!>U 4 ^- 1 ^- LCji 4 fj\jji\ 

ijj jSfl j jjkxj ^ip jaI jJI cJ jJl ^ 4 JujJ! sJa (Jj4j . 4 a 15 ^J! 
^ 5 sj .(jj-s’L* (^ij) j£. 4 j[+ayd 4 *ij oVUj^! j«_gj jJ ^y£ ysjji y 
.0\l?j^S\ jjt>j VI 41I) jii\ IJLa 4LI5 lijf JJsl^ Lc.j tJ^-lj 0s i]liA 
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<==m14JI 


g-o (j^< <l oVll 

Richard U j— nSCj i jLicj j ^Sfl ,j— ^ J\ O - ^' ‘1971 

4Loj>o L> j^v M-? * j ^ 1 — j Nixon 


(Jill (JjbLiL; 4jU Lcoj^o ( j*»J ^Jl ulS” . tjllsj^-Jl y* $-1 ^xS+> b 0 jyS" 

jVI j^-S . LlJ-bl J jin* ^ 4_L« s-bLiJl ju4^ jlbyuJl ^lp Ji ® jJl 

dJJi (jVj«^ j ^-Jb 200 (jbijb <b ) b»l_P jjoujl a XJ j 

obV jJl ^ C->b3 jJl j ^jl <jo 4_JliJl 4 _*j ^ il jlb^uJl (Jl j 1 « 

jlj . oli jJl oV^>- JU^I O -4 25 4^**j (j-P ^6^ coa^>c_xil 

^>»Lp (jo <uil ^ 5 VJ OL^p-mJ! ^jp <Lo->-LJl C->b3 jJl J \yu* ^2jL>c_j 


jo^bj .(c£ ^-Vl J-«l j^lj ^^-L! L 2 ij Jj^Xxj Jlxj) 2005 j 1950 

la_& j-«l olII 562 ^l^jl ^ c_3 jlb^i^wJl Ol ^ 1,1 calj jaJbJl 

o-s.L?.^ ai j .Lw«jj j £ L jaJL> b» jl c oa^>- j ^1 *Jl 

^ oIj C-Ji? L^jl ^il 4 JJ 3 ^1 j-iV <L^*jJb jlb^uJb 4 jL^I 

Cj%-wo-c^iJl 4^JL^>I ^ja ^JJl jLbjwJl jl bo5" . (^ j >- 1 ^1 jjl ^ ^1 ip 

^ll J-P ^^—-woiJl 0 yl 4 jj^-JI ^-^Vl J— : c Jl — s^ai^Vlj 
.^jUl ^1 (jj 5 jil cl j-^l Lo-^jI |f -g^woajl j ^JL mj L« l^a^ wiJl 
jJJi ^23 . Lbibl j jl Lu5C«V c^-lj^Jl <J,I Uj jS^IJj I ia_p lilj 

C-JIS^ c olj jJl 4^a^Jl ^ oj j — j ojwL>- (J-^j c 197 1 c5l c^c__ jjIiSI 


. L»Lc LsI^Lp IjxJ a*j jLbjwil c-->L-^l 


. LJLj>- ^jj 5 ^j»L^VI ^ jl!?j^«Jl jl ^LoJxJl 2] j^l a_a3 jVI L®l 
jl P L*-^l j! ^ Ol J jU-iO jJtlll jl cl ^ ^y3> 4 jlS" ^1 j—**3 
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2 1 00 j* La <Lji tT I 


i7t J (^1*1 I 


IxjjI CIaI jSL 1? ^jP OjLp AjjOp-l ^4 Op cAi^ta^sita 

OjLaj 4JjL| Oj . (c^ j-C ^JslS 4_plp A_J_>- cUjLlj>- pS"l jl 

c ^ l_l2_i.( AjpJ ^ j c^jOj>- o jjIScj ^Jii3 ^jl^Jl A^oP ^J P o^. . 

A^_so> ollw>- A_xj jl Axjlll* 4 -LwJ_^j ^Lj>cj AjI aJL^4J . { j^-i jll plAJ 

3 jJL*J «. JlxJl p a sl P alO j^-A-i L* ^-£> cOlS^ Lc.j oJ >o ^s>~ j\ S”1 jl 

A^^J.1 Axil jJl Oj0j>- Jxj ^ . ,^>j p.1 oli j ^ l)I J-*i C->! jJ-wJ| 4 

L&JjUJ . wbwLi ^v-oO ^c_aL ^JjLL? jj& J ^y2J>x^J cpta^J 03 ^>\jLo-S . aO-v^^I 
^1*-4J .Ajli £-0? jil OLA-| Oli^ju^J ( j/^>s_JlJ| l0_& cpLv£2J C3 j-AP oJ XJ 

|t-> p-l ol pL? ^ jij p a L p2Jl ooJj oOjt ps" (3 jxIojI Lc.j aJ I oJ 5-i 

. ^j,LL?jvj J ^J,l I ja>o AjlgJl p aJjM £33 

Lo-A oLl?j\^iJ A™^il oLljPI oJ-ta oLwwJj 01 p jj J 3 VI ^pp iJLjfc> 

AjlJ^j ^J,l cP^_3l AjLL j OLpjjj pjjVl p>I >olS*j 4-^jjJl ol LpO 

O^taj *l0j3 AjL1?j (_£3j ’ jpl P>L-p-l3 .J-«l _pJp (j— JpJl poOj3 

^l^jj lO^A^ C £-P jil I -La ^ Ip tP j-oJPl *j L~ Ao 9 .,^3 ^lil A PjA»wJl 

j\i$ cUjjli Oj I? * ( 31 -^j p L^_>-^»cj (^o__Jl JjLl ^1 ojLwoOl a pj^v 

O^lp pJp ^1 jjVl A L 4 I 1-g.flijj 01 0j«^ j— jI^Ij a J.i-1 

0 jL^Jl J*L« A-JiLl j\ v^j c <_J ^xj L 4 O 1 P LgJli lO-^J cojl i^Jl J *! j* jj^ 

. ^Jii jJl L^-C 0L? J-«l y Ob. ^1 

^1 jjl ^,L?x^4 C^L-j>- J wO_wwo A3 j *. 1 OLtaj^Jl ^ j-^T j 

J-wJ_vwO A3 ^xl ^1 Oli^j'-J! ^1 j )l ^j-4 ^ jj pS" 013" I ij .01 I 

L>- ji^l 0 xj oJ-!*-ta Oli^j^l ^ j ^>- op tJl ^ j—Lp-l 


264 


«wwJI 


. ^loVI (^j-^Jl u~* ol jil olo 

jltj^Jl — lj>- jj-Jaxj 2009 ^1 — p coLpI -Xoj 

^cJliiJl oJIS"j .4j ^Jlj ^ Li- 1 ll? j^o j^lo oJIS*j ojUiijl (Jl L? c^iJl 

(jxljj) J^-C.c^-lJl Mike Stratton 0 ji^l 4 jL_i .41*0 O- 
^l^ 2 j o j— jJl ol^-J l*) : Wellcome Trust Sanger (^4L- o~*l J 

U jjbLi jl I aIIza tJ j^*u ^ j . jl l^juJl ( j^ ji Luj j j 4 L ^ Y j £- 

^yA ^-^oJl I 1_* l5 Ip Ll«L«I ^ . j oSo jll^^jl 

laOwlP OL^- ol j (it 4j ^Jl jltjvJ 4 oi Jj>-lil lj^i-1 Oj_^b I J-Sl 


(L® jj jlil) J-li-l jli?j^ <Lls*cJ O^j <j \_>- ^ CO jJii? eJjJl 23 A-Ij J *0 

JS" oJj>-Ij o 4 J oO^ jl I 1* ^Jjc4j . 0 o^l 33 


Ij yL>A ^ji2S>tSj j ^-wLa 4 j jil jLi?^*’) . L^J^*-.-\j 0^l^c_w^> 0 j&S' 

.( 2 j^“-tjl j ULp c^ILjJI $-L>cJl ^woj^ 
Jj>-jj ^1 J c jll?^uJl ^1 j}\ j jJl ^ O J_g_!l J_toJj J 

l ^ Cj%-^i~l ^ 4 j>c_o*jV! -boil 2 ] 1 l*j jj 100 ^ I L -$0 

^ jj jl-I^J^Jl ^jl £jA wbOJl iJl L*J £ jll?j\«Jlj <— ^>L*2J jl 

lij . jlL?j^l ^1 jJl ^jA ^ jj JS\J 4_J j^tiJl ol ^.aJflJl c_3*VVI olj^is-pj 


lU c <lL< 0 »tll ol j-fl-LJl L-3VVI ol jOP 4_3 jli?j^ ^ jj ^ jlS' 

ol jSL. IflJl jJU J^3w0l (J JxJl ^4 ^J>- ^ J^P OwlP ^»VI J jX^-^-I ^ 


^1 y'i oL>-j^-*i $-LoJLxJl Jo^j j-^j . 4-Ji-l oLJl j j^t ^o^J.1 
jV cL^w<>j>- L^o c_ 3 Li> J^-lj ^ — p ^Ip Ij jC*j c jll?j^Jl — 4 

>( j>l ^»VI ^j - 4 ^-P 4 jLv^^I ^13 jll?j^Jl 
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2 1 00 j* La I 


i7t J ft L Jl 


cci j-^Jl J j — 3*0 OwbJj>- 4 — ^^Ap (3 ji?j ol — ( J — s^l j-> j — 

; L» Owipl jJl oL>-*!Ax!l ^jy. . A*jI jjJI j 

j-^ £^23 ji ^ip • 

. i jj i v 

^>o 4 :>- jj ^lll (4-^wUl J LlaJI) 4_Oj c j_JLJ| ol • 

.P53 UV 5 ^^ 4_v^L>- coloi-b • 

. L&jiP J j 3 Lj^A- 2*- l— **■*■> 0w\jwL>- jJjLaP • 

^ ol ^j— ^oJj ^ 4 OL Jjii]' ^ y£> OwL_jJ->- ol O..Ot-L>J • 

^ JJl (HPV) (£jZ*^\ fjjil) L*^LjLJ! (J^ 4 cOli^J I 

,^_>-^Jl ^IP 


^1 p { j^2SLi ^S\ 4j Ls^xJl ^Jp Ol Jip C 02 — <»*>0 

tVLoJ^-l O .0 0 J. . .L?^- ^ll £cJl*-0 .OL^ju-Jl ^j-O _/* 

olSIS j jC^zj L» Jjp c_3 oLi jil <o*Vwbtl 0» 

^p oi-^5o 0 4jlS J LJp ^y$ jj£*> cUlLj $-L>ol ^ 4j! jl (J3 

. c_-^ I 0 0 i 

c Jj jj oj— JL>- ^1 p il*Jl j j xollj wLjlo 1 

l*_0 Lpi^OJ c_3 j-Lo 

.((JIiaJI aJj>- L»j^ Ij_JLjO cL^jl i yy* Ov^ ^ 


266 


<=#01 


(2070 jlj 2030) jjill 


£ituaJLi J5UJI 

0 *• oLJrb do^>- c^L^lSci)^ j%-Pj 

J jJL>bJ ,4_La1| 5 J^JL>c_ 2 > l 3 Jfiji-! 4 JjIj c-^xlSO 4 _<j*j (jl j 

oldi-b ^l«4j l3 c ij j jy5”" wLaIxj L<w-wC>- cl) jiiJl I Jjfc> 

djl J ^Jl (J— 3 ^ ^j* 4 y 4_J_P l3jLjc1( <*__-> 

(j£ yL^A ^lp £.1 <J_*J| (_£ jjl ^1 >tjJl j^S jJ3 ^ jH l *— ^ J ^ J 

{£ j^~ oU ^ 1,1 c 3 Ll^X 1 AjL^j ^ £)\ I ^lp do ^>-1 L 5 ^ c — 

•jd' 

l_^-v^o l ) ^_dil <d>l l3-Ij cl)VI ^-d>- 

U (Jjl t l) l 3 j-^j c JaJLa Jt^-I j Oir^ 0 . ^ fi-A- d>l jSL L? 

jpnJj col jjil? c_^^o d>J_^- y^S yy Jjw\_*Jl ^5\i ^LLiJl di jj. .ii:>d) 

oJufc j . AdJl yA 4_ul d>l J-A.^- c Jlj>o CO-^-bd* d>l d>o 

A-jx>jfc>VI ^ ajIp L^>l J o-Jlo LgJl yS' clpr^ ^ j\_S*t 

j-glgj L^_3t ; x>j>c3 .l_Jj2-SIj cl) j~dS" jb J Cj-CL&^Jlj c^l yg-aJl j cc_£ 

j-4 JS" yZ* (Jjj_«wwv^» wL>-l j V co^-) 4_jIjj 1 L?Lcl 

4^1 Jj LoJLj ^Ly^JiJlj I 4 L 4 L* 1 <^2S>xlJa ( 1)1 ^^LoS.\ yA C(JliAl 

. ^x-kA? aJ jjjUai! 

yA S-LoXxJl ^P d** L> cJj-v 2 j Ow\_P cd^dv^ C 0 *Ap- cdl jlwU ^ip J 
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2 1 00 j* L a 4-j^ in >T I 


(J? iaj I 


^j| j ^Jl £j _ jUl (J—j ^jf- ^»1 .<g all aJjj^J.1 C->LlJtI ^ 2 j*j (J j P 

(ji>tLxJl j*Jj V L» LJlp viJJj i)\ viJj ^i! j, o^l 01 j^P . ' g ‘^»; 

CJirUjjl C4_^ 0 .4_LaI^w^4 oU ^ 1 

01 cOAJi ^1 s^l . ^U^-Ob 4 j ^ J ^-Jjj o J jwLp oLlj>- l5l 


.! Jjfc ^ jJlo Low3 AJLj jP jjLjk 

L-3 ollwi-b *-Sl 0^ wLS^jXI a c0 j-aJ| lOjb (J J Uo J 

^>1 Lo- 3 JSVI ^bp cOIS^jVI c-jIj b>-0bp 

. c^b^M I 0 V -b* 01 p . Jj>0j uv 5 ^" ^ 

. JJ23VI y>*j Lfj ^LSj jVI ^ LO 2 J 0 j^pjj 


. JLa-bl jo iiflinl 

^Obv^l 4_5b^» $-1 <0*_!l Jjb>dj L-0 c 0 j-fiJl i^Ji-v^ULa (J J b>tJ 

. J-0s3*!)b! Lgj $.L ajjVI 4j 


Jut c^-\JLSl ^ 4 Ip 4^Pj (00» j-^) olj-A $ iJObul ^ 4 ^ 0| 

. bJ^j! b-«0b>“l 4 J L> j jJlj 4-JL jp^l ji (jbopl (J,l 1 &jjj_>- 

iji y^sfl 2^JVI i-JUiii _ r g-Al Os- 1 j y>j t(Ji j^) J,Uj ^1 JkJl jb~ 

^likJlj ^O^b jJl (, ~J £j a ^ 4ijliL| 4 jI jji ^1_P tOl *J ^Jlj 

b^j^J ^\bJl (<jw5vJl) 4^»l oblS" . a^^JI oL>u 4 jJL>- >- ^*!j 

^jL>o (^OJl ^(^Jjj) jl — lail CUPjb^l j»jj olij c JboJr-l ^ 4 jI — 5lS* 
cLgliis ^ C~-L>- ■‘-r-^' Ij - “ J^-LS^ '— ( _)j ® JJ— ' ^ (_/ 

j^-P . ^b*Vl bo-.-^Wp 1 — J jb^ - £~y*2-l 1 — ^ ^JOisJl 0i JiJ (0“^" 
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ji\ J laJ Ijvj < ~ 1 ^;;Lyg| & ‘C./'jij) ** il)T 

^_3s ^Jl g a" - *- ^JLL Oils' j . a jJ j^o s-li; 

LJuSvj! cljjJS' *“^*1 (Jl Is (_£ jJl 


ojJ 


'JJ 


AjLJi 




' o -,-s i olS' ^J«9 <J*> j ^ ^ . Ajil _p p *j j • ^ ^ Loj>s_sIs *>lils 

a_J^I2j VLo-f’I A_j! {j* “'-g-IVI sj-Aj 4^Ju| a tbt-o aJ| ■_ a yaJ j jl -»Jj 

. Aj j jjls . cl j 

c4_gJl J— U~ JJ J^li 0 j-Oxi V Lc.j c J-ji^il 

ol jwVi Ll>&i£ c-j! lj>- jl>- ^ Ip Jjj^li 0 l_3 ^ LJl J S"jJJ j * 

oL) j* A>-l jj c_3 joj cOj^otJl JS ^ O^Vj J^*J . 00» ^ j-wJl 

. jLo-j^I 4jL>- y* Jl 4 >jJliSI o j-^j J^j 01 JJ 
(jLftJ^I * yQ..ytf j) 0 01 J* c0 j-fiJl cJj (J J UcJ 

jilp Jli 1 J .4 xSlj 4_&00^ j^. v^J L_3 ^_«yj 4 J jJJXl (ol <Ly2>l jll 

Jjl cOL*J^H) :E. O. Wilson Oj-^Xjj ojl j>jlijl& a*-«U^j ^L^Sfl 

C-jL^tljVl 4 ^LoP- jp ^ Uclll OXi J ^-lp jL* 2 C JpxJ 4 Jj £__LoJu ^ jj 

^lajj 01 OXp 0 j_ 0* OLp^-w^ . . . Liixiv^ o j all (^5^j **X!' 

.(^Xp jw 2 j 01 X j 01 j Xwwvjijl ^ 0^°* 

i^JOlO? jJl ^ C^LlX-I Jj J^oJj JjuJIj 5-LoJXl 

5 /li J^J cjJlJI tC^/jJl jlill) Jpr C JLXI .LjlkA Jl 

^JJl jX-l oii^ ol yi3l 01 . 1999 j*Lp 4 Ijp ^ c^l^l j OIj— till 

. ^LJ^I _^Ju j oLaIiII jLjj>-I ^1p jJJ! 
^Xj^pr JX»I j-4 University Princeton 0 y^i y. 4ju»L>- ^L<Xp jl^- 
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2 1 00 j* L a in >T I 


i7t J (^1*1 I 


LiLs^l L^r J— o^ 1 OjIjj jl j—tiJl 4 J 0 O* Joseph Tsien u)r-£ 

— — 0 JilJ! ^l_J j <uJLo-p ^_1 p jpL^j NR2B 4_*^0 

01 jpl^lj -01 jiii! £cll J* (NMDA) cuJjL-^l — ^ 

..i AJjjJjLLJI 4 *^2j>s-JlJ| jt-vjlj Llo-j) (^>-j.i Olj— ^) 1-frQp 4 OOLSl 

. (1) (Doogie Howser jjjL* 

.oljld>-VI cj0i>0, Lgil.il ^ 4j^lxJl 01 jLq}>\ 01 j^J-Sl OJ-L c^li 

C«w**1^-Ij ji-£ ( L y^ j^-) ^ j ®lj ^ 01 ^IaSI Jj>“! £j^j i 

£Jj-\_o*J ^ O^oL- 4 S-ll.! JjLO ^j2J>- j ^jp 0! -^>c_*J 0! 4_Jp 0| ^ 

o j j-v^2j J 1^3 jjl !jj& £3 4— ;pL*Jl 01 OJ .4 Op 

ojAiLyj 4 OI 4 O^JJl 01 j-^OJl 4 j>c_J uV 5 *" jil jJl ?-l ^ 4 Jl j_Jp 

^*“Vlj ^cJS Lo-AwL^-I cOLo— «->■ 01 jjl !l ^1 p jp lilj . ^ Ijh>dl 

01 j?p . wXjJ_>- ^ ^>- jJ L&LJl j\ *j V 4j.iL*]! 01 Jl 0| ® c-L_jJj>- 

.wbJji-l ^»wwv0-| | jjfc> ^jp j jJJl ^1 p l3 ^jCj A^JJl 01 j^jLS! 
0! jjA\ L^-Lo-^- ^Ol djLdO-1 oJJj ^J-oP a0! 0^o-^-aj $-Lo0*Jl 0! |%-aI 

J-aijJ c^jS' lil ,£j.lj ^s^xJl Synapses OJjLiuil J-<>p LgJl ;<LS*jJl 

JjLc Lla oO*jO»! Op co jJ^\ J j]^Jl « 4*^»lj 4 p ^ jp ojLp ll 0! 

^ji cijljLw^J! Op caI^laIj ^ ^Jl d-oLS* 1,^1 **Jl ^ (jO-JuS"" 

^ y^j d^jlO* 1^1 . ^-0 ^p-!^ aJL^j pi I 4 j! jJl j yS* 


jjj^.^^iJl^jUdLjyb Jj JiJ .1 iJ^k, a_j ji>a; L. V A :Doogie Howser j jjl_* (1) 


1989 ^Lp 1 — gJllU- c-v» ^ Jij c,ja1 ^ 


l>wJl Aj A_«-uij CJ jil ^ 4 ^-Ijjj 1 «Lp 1 6 ^ — Jg 

(j»->- j'll) .2ils- 97 As~y^ ds 1993j 
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OMWlI 


aJL*> j5\ j3 AjI jJl jl ^jSs-oJj ol jL-s-wJl oli cA j j oJl 

p NMDA o^O* JiL* A-^s^sJl ojtabJl 0| .^cll s-L>o! ^p L^JIJLjI 

. Aj ^>bJ j J jil Jjlx j-Sl di!jU J Cj^J_*^ 1| djp j j^xJl ^ jXj ^y2jL>- 

ojjJu wLpLo^j j Si J cNR2B (J/ 4 OOA-^J a *S\xJl 01 Jj 


.NMDA L5rr ^!l JiUl £&l 

LpL^iSj OJ :Hebb (< j^) oAp li a_>s_v^ Jp a^OJI 01 j^aJI oJ-L j^jjj 

j . A LjX* oljLo^l jij*-* >o L» JjP ^Jj 4 5 ^xil 

(J-CLaO Jajjj (j£ JJl OJ-jOuil ^J_oP Jjj ^jP lIa !jLJ.i dll; 


*1 =-tl 


. A_wO^*-Lx-2 I A^1_Q»aJ! A_S^L>- C» ^ L»C— s>* t< j p A^t_^wj I OwL^ wipb^d J. . 3 

^1p L^j jwii J aj Lgj ^jJLj ^_jl!I obi ^J~l (jl I j j j*-* jlS' J( oJU 

. A-Jl jJ-I aSsjLoJ. 1 s-ls^jl Ju»J>- ^ I jjfc $-LoJj«Jl w\ &Lto j .A3 ^*il L-AL-vJl£j 

I X- j £-« 4isLiJ Jij NR2B j^r Ol lw\_& l)^^SJ «-X3^ 

01 ^j^-o-ll lIaIj O li CL _*-& oJpli J-*3 ^j-4 LjIj Lo-S"j cOJ-l-^ 
cUtd>6^> I jjfci Oj^j -iSj . Aj ^3 aJ^jI J 4 » ; *,^>xJl b jAj^-l L» JjP J^L>o 


. Aj ji aIsjIj ^J_vi2J NMDA I?> stjj Oj 


jL^JI jLoJI ^jjL^ 

<bbj c5 i-J il c(jbJ0 jliJl l}j^ f cdJJi J,l A_ib>l 

AjIwLJI A_Jp jS* JJl! . CJ*jbj2-*Jl J ^IjOj jLa!| J-Lj C^-j>cj A_J_b2jJl aJL5oI 
^Lo-lxJl J sj . AJLii^l a *L>c_o? oli t - j*^ ,^»» i 01 c-^-^ J 
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2 1 00 j* L a in >T I 


i7t J (^1*1 I 


^1p 0 pL_«j JJl c^jAjlivo j-Jsl :>- ^ ^ ^.>0 ^1 lail l)I oVl 

i^fpT d^l^-^l 0_LP Aj I s.bo~L*Jl c 1 99 V ^l-P o-Jl 

.a1jI& 4>-jJj j-ojJl op col (^oJ jAl 

j»li L» Jj_P cbJlil ^3 ^ ^.3 0*3 jj L&0_*j Owl> yOl ^owLp ^cJ 3 iJl Jfc>j 

JSy Aolp P 0>*)bj2_*j ^OOj j— Si OjwL>- ^ ._o ^2^>c_aj $-1 <J_*Jl 

l)I A_j j-scsJl (3 ^3 ol >- jil ^l0j>O>>b ^-bl J .A £p|jij Aj J j>t3 

. ^xJ^Jl ^ >*J“-I (_5^*" s ^ > £-00 I-L& s^P 

O^I-LP l ^ ^ <b jJl j C_P l * *^~ C— -*^ j} ^ ^ <1 */? 1 l l 0_A l * *^~ 

^Sl J-wU ol ajlJzuI-- \ ^ . Lo-^J ^j! j ^J l J 20 JI ajLJlo I ^-^OuiS”! c(a 

. ^ ^Lp AjOJ (^j\jbo ^ J ^^-P ^-g-i^l 

(JLv^jVLj ££^b 0^ jA-Jo ( jj^Ssj ^ jfc> jj j^) *«— a^S* 5-Lo-Lp obT 


Jjb£-I ^jJl ^lOsxJl j j — < w2Jl obi ^h>Q>l ^j-4 0 jjlxj ^jJ-Ul LS~^ _P*^ 

OO^J l)I Ij0j>-j b»0j_P ob>- jt-^-Ldl l)I J^P cAj>OlJ| OJ-b ^Jj» I j0_pOu l)I 
Cj)^~^ ^pp l) ^-v^-^“I Ij^I jl ^L^>-l (Jbo-S^ ^*p*V |*-^j£-L>- coLil^i.! ^wLp 

J-^ J»*-Sj • 4-^ J-*-^ (Jp L -^J^ 2J . j»L>tJ?^l o^b J J^-l ^ 

w\J ^jl) A-&^>- C^JJI L>^j ^lg-wn*y I ^L>cjJl jl J I 'IS** ^j\^P*^\il 

^SsJ Aj Lj>- AjIJj ^ ol bj^lll aJjLuu l3jCpI JJl ( j pni_J Jjl 

jj^jbioJ ^-J»l jj^sJ wbJjJl j^Lo-lA^ I ^ {J* A-bLA ol Jj23 

A_v^J^- A^P ^3 AJjL O Jkst+jt0 1 A-^-o-JjVl A L>tUl 0^3 cAjj^S" (j 

b^^^o ^J. ^ ^ I c A_j w\j^^Jw«*j^f I C-^I \t *1^ * Ll Lp .o ^^1 j—IajJb 

I c-b-bi-l ji_^Vl l*bfc Op cA-Jbwo-Pl!l JJb>tJl t- ^jA l ^ a*lS 
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<==mr)I 


4$UxxS1 




jS\ c ^-Jj! C^LljJjAIj CA I^>AJ ' 




Jj>-I j JJl ^jLllgxll ^Jl ^xi! ^_1_P Cj ^1 oL*>I jwUl ^juj 

C^Lo-wwJl a ^ ^XxJl <Lx^j! J 4 P j-o3f ^ J Al wLP 4_^i ^j_P j»-- -g-^ 

jl { j^j oLAjjJl 0 j-A tjl C j-a^! 4jlJL>- ^ . 4jl j jib yi Lb ^x!l 4 S jjLAl 

0 j ) Lu l_oj_o c C— ^ '-^A~ I j j. . j Lj LA" {jr^ % 50 1 j^. . 

jkdl J CO cA 0-oAl oJjfc (JAJ ^j-aj .4i2-L>Al 4^Jb 4 Ab 

c^jj jS>S^ ^c, Lp^IxjL>V!j c 4 A- LA I 4P^>j cA>^ A J-kAl j c^. .jg.fi A I 

. ojA^H ^j-p cu^tAlj 

C_JLJxSA OV! OlJL 0 JJLjca LgJ I L» LajJ ^jgj L)!A" ^xl! Cj\-S jjLwJI _x>- 

(_£l c^jijxJl 4;pls*-l (_£j!jJ| 01 J& l)! AJ !JJ (Jlx>» .4 _jIjjJ| Lfcjjjj>- ^jP 

c^jljxJl o^J-scU L^Jli Cj! j-\X>Al d)! jA3 L«! .oJj>“Ij ^>- jli JA" ^aS^j 
c_^jV J-sol ‘Ai j .4i jJu Oj^ oL^I ^a wbJ-Al £- jjxj Jj>“! jJl jLAI o! c^I 

La Jjp 4j jJ-I L^r jj j-Ao! ^ILp j jA*j <LcaI>bj ^IbA! cLarry Young ^L 

L^Lc>- 4j^L«JI L)Ij ifiJl <J,I c^jljAl o! j— X3 Jj>-I j JJL ol L^j! 

J^Ax^mwA j ^y> 4jAxi£ 4_>e^wJ j! j_j>- JA" .£ jljAl <LpL>-! 4 jL*2J i^Jw^Xj 

.oLA-I Abjj^ iL>cjl ^ lj j-Lv!j ^pLoj^-! A jJL*j j_jlA 

c4jx>LA! o! jX^I ^ lJL_fj ^j^?LL-I c_^jl jAl jli uv 5 ^ ^ *j 

Ol ^X3 A jJL- J,! cJj_j! IS" jjL^> Ji J ju cj Jg! l)!j tfiJl o! S& xxxS"li 

. C j! jxJ! 4 j^L>“! c^j!jA! 

^ 4_Jlj^Jl J — a! jjA! j^a wbJjA! ^ — pj :(^L_j) jLij 
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2 1 00 La <Lji jfii, tT I 


i7t J I 


l)L^ . <L>- jjj J La oaJL*Jj 4 _pLoJL>-VI C^LS^ ji-wJl j j Isj 

La y! LgJ J s Jj>-I j ^>ljj J-^Lp ^ 

J^ 4 coLaT jjLJl olj ^5Ca ^jp 

l_3 ^p aJLS .4 ^Ijj jj jj>- U^J ca ilS* Lc.j Ls^ 2 j I o^l stwwJlj cpl 

CLOl jJ~ I y^2 y*j l)|j ^_JL>- $-1 L*>UI .ill LA L)l ^j- 4 j *-X 

^j-a J j£il v JLi-lj ^Llo-ll cP jSOl OjjJ ^ 4 LoJta j^Jl .AjjL^jL* 

o 0 j^j a s oL^lSoil j oL»j! 4_^>-l j^» ^ ^l>- *>» e£l 

ai j . J-s^l A^c-ygj ^uc^jLa 0 jJj^j La o^Lp i^liJaS" ^LJl diaJj! ,^> ^a-1 
Daniel Gilbert (o^_L> jLota) 4 x^L>o (J — ^Ll!' ^Lp J,^_^-l 

a.L> jg i ) UU-lJj j a ! jj LlLLU . ^_-aVI laj& j* ^uaJ L^jSCc 4_j ^L ij all la 01 

OJ-L J ^>- LL? ^*_aj LpUj jl ^_>-jLl aS jbu b«jjj . (o^l x-wwvU o^a^ 

(_£ yL^u» ajp 1 ijlj JJaj LaI co^a_>tll 4 IgjLJl 

$■ ai c4_j!jjJ| 4 ^.ajLgJVj ^*}L*Jlj (J*^ ^^a c^JbJLawJJ 

QjtjI *!<^ ll ^^f^A ^j-a Oli" d\ Lo^w-^ *V CO-^a^s_ll 4 .L>j2„l1| oA-A OJj ^I p I jJ>l£ 

*— jUiSTj 


o J9 ii ajuibJijLfti 

♦♦ 

wbwbJl j (Jj P ^a ^Lo-laJl Cl)j— J ill IwLa i^g^.LL^ (J j_Uo 

la_A • 4p'^»w^ 4 4 _oLo^I tja l— o— ^^3 ,-^-^n_? > c— o ^ ^<-1 1 o3 1 <*■ ^L^^L-I ^* y . 

iJlLA Lo*^ . 4 j^^ 3 .La a«uA^ww\j 4_oLo^J^fl L)l oL^x«4 im. » I 

^p (, ^1 jjJl j A-^Li-l jUVI ^1 p c_JJedJ 4 j ^LaJI LJlp c3La J-o-^ 
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<==mNI 


.Ol ^ jJixJ Ll« 1 >&j wli <• t- -> j-P 

Jljj ^5! ^ j — £_aj V ^Uaj 015" (J^>-i) 01 cOJ — S5J Jli* 

015" 4j ji 5o . ^j^ol j *L<>^LA-I |t g-^5" yu> ijb j \ . ^-OJ jj_j jp^l 

^ 4_0 4 > j-o-^ OjCwO^j OLai? 015" L»J-Lx3 . JjIS «. * * -P LgJ 

4j iiL-w^«pAj C-> Jb2,^&\ <_Jl^OL! Lg_iS\J . j^-Aj V ^Uaj 4_L« ^ ^>c_wJl 

0wL^>- 0 4.L?.aj a5"jU c oLw« ^ 0 s-Lj! 4_*x5" ^ « 

c«^Ls^l L»JJP I? cP y>- s-LjI 4Pjv2->» ^aJ cL&Jxjj .(^Jj *_LaJ| 

. 4_*x5" 

oli jL>til 0 J_jJji-i oVOL^Jl cO 15" OJ $A oJxJl (J^-Lwwjj j Jlj 

(J^l y*^) ^ c5 >>- V' ^ L$j jJ |i — ^L»U>» j* ^ j>Z ^JS\ 

^y» 4jLL^- aJO^ tOV*^ J J 0*)li ^1,1 j^*- ^ j-Jl iJUjfc> C(Jltll ^ Ip . V ^1 

aJI js * . J.*, I23I Oj S"lJu ^lojj (4_jS"0Jl Olj iaJI) 

.^vaj OL^VI { j^ J °. ^ 4_j5"JJ| 01 $(_£ jil 0 j5"!i iJoLuV j^» jp 

IgJli cc_pa-L2.ll 4xJb aJL j-^5" 4^» j_v^J OLi* d-^0 5 151 ® .JJLxJL c_3 jiL( 

4x^»L>o Cp>-LJI cAlcino Silva L_aL^ j_ uOJl Jj__aj ^ ^p-^4 _/ 

i4_j5"0Jl 01 4_y^l_^~! j c^j o^l^M 

01 OVI 5-OJxJl i] jJ j j ^j- 4 ^5"0ju 1 v^>c_^ 4^_jio ^ 0|) 

l^jaJgjL* ^IlxJl IwLa 0j5^j ^5"5jJ| 4>woJfc>l ^j^ 2 -^. 015" Lc.j 0^ 

oLaIII 01 0J_p 015" Lc.j . I13 yu* ^ LuJ 

. Ll3 ^x>» 

^til L^ij j 10 I aJJjJuxJI ^1,1 L^>o jU so 4_!L>cj IwLa 1 5 ^5"Ju j 
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2 1 00 j* L a in >T I 


(J? iaj I 


Ol . A^il ^ p jj ji o AjjJ J-^r cbj jJ . j\ . AjI yJl cpLv^pVI j 

.1_^3 cp$-L>- AoJT JS" ^ Sj c b-as oP_>- lj 0j>» b j^j ^ 5\Jl I J$ 

Ij^lp plS*" AjI jiP c ^L>k_v^ J-^»l ^ LoP aJ l^u^La y®*VI 1^ & l)15"j 

Ax>-£ 3 j»UI Jpl jjJl CPjlS^) I ^b La Lj jJ i . Aj ^*E l Cpta ^iil jt-^3 ^jP 
^j^jLjCj CPjIS^ LfcjjJj obj&j $0j j-s^ A_J 2JU l)IS" ^JJg-yg^a ! A 

. (cp jccp^I (_£ y >- 1 Oj j-s^ 

OLwwjJl ^JA. j (jjl jJ 5 j >-J OjJjv 2J $-1 «~l*Jl A <LjL>- ^ 

oL^J ^1 p Ij^Lj 0 Lc.^3 cL^3 ^JLx# o j j-v^-j ^wCj d*cS" lij BJ _SUJl j 

oljL^> j Jj_jLL>- Ajli cp 5 jJl ^ ciJ c a ajLvJI dJ jll2j>-! (1! 

^Ju I IS l—C.^li cj»j*>Ul j-a jiSl ^TJcJ cu^T ISIj .4_^L4 
S-l ^>- ^a JJLsJL c_pL^2j PS cA^o-^-a J-wv^L Hi 

. JiLa^l ^JJl jJfc (j’uLk (jv 0j\ ^Jl J 2-A3 .ifJbjL^I 

AP jCP oUr^U J slJLp ^1 JjuJb Q j.. .g:>cCj JUS* J P*V 

AyU ^I j EPO OW 0 j-a .^tilj 0 Jf-Jbxlj j*-A*X*J 
^JL*j La C(j^— >c-^ws5^l ^ !l L*}L>- jS\ ^IP pl 

^1 L Cft — jOj^H l) 1 ^ — lp OjwLfiil 0^1 — jJ 

AJ>LajJ( olxX-^JL 4 CU3 jJl ^ ^ & C^<AJ| ^1 jS aJ^lLp 0^1 jj 

L^j*V o-LjLa IGF bO: J j-*^oVL A ^ j ojJl J-al J-^J ol j J-^^J 

t - . 1^? . i jl Igj | j\ p A-J-y^P aIiS" ^j—i ^bsj ^lp CP L_u ^ I P pL-«j 

•f'jj c ^' J^. 

ijli cA-jl J jJl A^oJj^JL cpLUp Ov^ CP lil LS~^~ 
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<==mr)I 


^yljj ^jJ-LSl s-LVl Ccii-S-U Jlt« . lj^o*P I y»\ j 1 £jLL» 

l)IV Lc.j 4^2- L . ^_^jljj V A^Ssjf oj^ JS" j^»JL>tiS 4 ^p J l ^>cJ JjVI jC*x3 

2^jUr J caJUI c jLo-$ol l3jp ^ ^IjLiVI oLjc 4 I jjfc> 

4^Jj_g_Slj CjI ^ J^rl ^ t(J £j—>-\ A r ^L yy <u5sJ . CjI v^lj Jl 

^_^j| j J-i j Cj% gJ^Lljl olj^ 5 AJlklj C|*-£J j^li c_3 J £j 4 .ulj jJ| 

l)I l)I y] OJ — *ilS"l lil .^r-jliLi j *_ a J^- 5 . c ^— Jl 

AjI JjjISVI A ! jj>- Cj> jjLj (_£.-Ul i-l -L>-l Jak £-« (_£jl y-i l «-J-ak 

U-gJp JjL& -k*_v^ «i]L_& l)j^j i ^ y^3 C^jIj^ A— -J-o^P aJ 

. L>.-g Lai? J L^-woij ojjl L»JJL> ^5\J 
>- jt-Uj) : Gregory Benford j— a~j (Sjj->Hj>: j-Lo L-Jiuj 


Ll^j>- s-Vj l)jJ-jj ^ *V-Ll v — *s-kll j-g-kil c-^U>e-v^! l)I 

l)L4JJL> Lq^jIj j*_pjJI a^»jLL« Jjjl jjb jjl ^li . ol sJ>~\ ^ 

4_^ildl 4_i ^ jJl ^ j_Jl jllp k.-o* j dJLl^T 4 j ji oj—^ Lo.-Ji. L J 

• (VajjIL-JI 

I j*l Ij jJl (jy_~j>Ll oLLp jy^ ^ ® cl) _^J l 1 -La Lw 22L4 j jJUo J 

L)l Ji 4_jI j jJl c^L^j>LL ^4 vi Jv^ Lc.j c j>»V I aJLJL j . I *j L 

^y^XJ jl J 4_«»o-wO— L\J I APj«0.^eJ»I L— ^ L^w\i^\«wc'*> I Ljl 1^1 4 IP ^J-P V I j^l 

. L^Lp oLLL V l»L 1 jV 

^JLoJL ^-o-y^il C^l Ll>o ^jyCL-wj cl) I Ljp ^jyO 4 )l ^2j>lJ 1 j j fijj 

^-o-*-wJ l)I L— l>cj LJ l) J j3>-I (J j-Sj LoJLj . VL>- wLjc^jI jw2J j J s^I 4 

cii-L (S^ c^l jj oVl |t-Jl JlyJlj . aJ_w<j^7 oLl-ww^ $.\j >-L 
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2 1 00 j* L a in >T I 


i7t J ft L Jl 


l)I ^ jJ Jju L« jj 4j y*^i2 w\S cc3 (^1 d^- . ol Lwwwv^>tl]| 

ju*^ Lp ( J-o-*j ^II (j%-o-saII ol — u>-) jLzoijl ^ 1 p Qj 
A-uljj JjLv^ J,l (_£j^ Z-Jl ^^JCj l)I w\_ j jj V I LjJ 

J jJIj 0^ A__Jp l 3 ^o-X>tXl 0^ J)r~^ L AJL^w^^- j 4__L*»w\^- 

.o jj>o L^r ^J o 0 j& ^iwL^j ^IaI jJLCp 

A_*»LflO I 0 <-A_& * I? * } k_^ (_-A ^ i ^ y-*A AjI C ^ ^ c— <~*0l ^ l fl * £*1 ^ 

^cJLxj Ob c^->-j lil oLJr-lj *JLI ^Lo-»*Jlj Lc.j caJL*JI ojJ 0 l oli 

OLS" iil — *Jl l 0 _& <j — * -li-l ( 0 ^ Lj>cJ Olj \ 4 I y^ J - 4 

ajL^J ^ j-^ 2j f-ta j ^ IS j-^ 01 lOjfc j . b>tj 1 J-wo -^7 ajl« 

^oj^- jJULJl 1 lJp l_^>o Ij_$J cOv^ jaLII oJ L J c_3La0*}U j 

Aj j »4 A_L»wv^ 4^-wwU 0 

0jj->0j JjlaJL) ijL-^ . Aj jlS" JjlC ^ J3 lOjfc 01 jt-pVI c_JpVI 

4^»Jj_^Jlj 4 iLstlvjVl Oj 9 I Cj%-A j ^. \za ^ wwj>d) J ; woJ>cl]l ol P~\ jJ^- 

aJ y\j£- L£jj Lc.j . Aj jjjv£> 0 ^S\j V *AS OJJOj ^LaU A-jIj jJl 

olj-ui-l ^y» JjJjOI iil L& . ^ji jj jJL-L 4 ^*0' 

(^^xUl 0 JS Ul^J co-Lajc« ( 3 ^laj Ijc 4 J pLil? jJLJl j>*y l 5 “”^^ 

ti >^0 Oij . 0 ^ y^2,JlA jS* 4_«j 1 _>- Ijlil Ji A-jS" jLJ\ OL-wLlj 

. L^JLj i yA ^cJlbJlj ^cJLs^sJl J A-jJlji-l jUVI O0i-> J ^ yAS' 

{ j*± j cOVI ^ 5 ^“ a^j I j ^Jl olj^w^Ol aJapI ^jp liL« 

? 0 LJ e VI ^p aJU?I l^. 
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<=#01 


(2100 - 2070) ,U*4! 


oL^a ^dl 

ojjJiJl 0 0 j_j o^LaJIj 2 ] jjLil OtS* c^t_jjlxJl aEI? 

Iwb-I j I j^\ 0^ j^-P C OJJO? ^1_P jte » ^j/2 j3 ^lp 

^-wwJi jU C|t-> .^>- :^J cjlkj JjVI J— fe> 

.4j>ojU (Jl oLJ^I 4-Jl ^x-w<j L» ^4 Ijjs-lj J-L? ^ jli-l ^>0 

0«Ap 41>- 4 fcl J >-J ^1 ^J—L? 01 ^J— ^wLail ^ ^—S'S 

^jj>cJiwwo 01 ^y* j$\ ^2x>- .4i Lo-^JSlj 0 ^Ijl Lo-^jL^xJ 

•cOir^l 01 J ^ J Cf ^ A 9 ^xil cti-L 0 j ^ J ^1 

jU^» wVi OL-o^fl 13 ^.&) c-^liSOl (Jj-^j c3l22^jj j a ^ 

oLJ~1 0 ^>c_jo 0->-l jj oij J-C 4 jUJ OVIj jyl-l lijLp 0-4 j ?-\ ^ 

.(JjVI i^l L^j j J.S"Lj c IO 2 O 

^ oblS\ji-l ^.Igpl j ^Ji&l ^4 oJj>-lj iJljjfc c__0 ^SsJl ^ JL>oj 

£_>E*Jl 0 y^\ Lpxj jU 2>j *j t 4 _jL^wJ^I ojLjsJO ^cj jU 

cThe Epic of Gilgamesh a^j>A^) oOEil J-^ 

L4w\jJt3 .^jj OO: . ^ ^jitp CS-^ ^ <— ^jL>til ^jP 

^jZ^L> 0 j>- j ^5 c 4j L^>- 4_L1? AjL^Ij J !l ^ ^Jl Ajl3> J 0 OOr 5 *” (^P ^ JJ 

ci^ljuLi £-<wj jJ>j . ^ jli-l jvj c_3UuSli^>V 

^jjwL^- jJl ^Jl ^ Ul^ j c ^ j— li-( 4_^Jfc> Lo..g ^illt A ^Tjjj 


279 


2 1 00 j* La <Lji tT I 


i7t J I 


cl> j3 Jju ^jt^U>c_L>- c_Jj JldS"l jisJl L^7 JjJdJl ^1 p 

.4I2J- ^>“1 ^ 4.1a ,1 2l>-\ 4^j>- j! Jj>tj (. 5 jJjb( JVJ 4^oJ>A^ 

ijli (.A *oVl ^ $\ { jf* 0^ ?*“l J ^l^b>cL>- 4 oJJtLa c- 515" 1 Lj 

^ jP^fl <. .J^Vl b» 3 ^p Oj>c_J| I jjfc> l)I ij jdiLl*J jji*l 

UajI cJlS" L-^Jlj c Odyssey (L^pjVI) 4 _ju^L» Homer j-& 

,^>>wLa 1I j ^Sbxl! ^ jj Ob ^2 0 jj 

2^-v^ -I I c£-^ c(o^) j — ^ 4 l*-bLll jlil wbwbtJl 

4_<>j>w^ 4 j ^>cj J-J^b^l I j_L-jl — J 3 200 ^Ip j >- 

cO IS”” c^J^L^VI (3^jj) . l*-j^>- c^-flj2_>-l b^iSO *2iJl ^ p 

^j^ij ^Jp j ^*3 1 ^ ISI j VI jIa^V j oLoJju 

^*>L» j I jJu >- .» ^ :*xJ jdJl ^1 p J ^jp I j j^p ^ • *—• ^bdJl 

. (OJJS ^j- 4 V-b OLjLJI I c^jw 2 ^ wbwLi ^S'j 

^wlP ^jSvJT. Vj C^jIj l)I J S-Ld-*Jl j»]gjca ^*1 ^AP j-4 ^—Ip 

aLJLJI ol j-LoJl . ^-JLjtJl (_5 JjI (J jin* ^jp c 4j-j-<^ 

^cjLj 4jjfc_b» 4 L~L> (Jjbc* d^bjv? d- £■ l ^\ jil Ibjfc jj C 4 A^lll 

c 4jd OVI ^Ipj .OIjlII 1-^ ^ oj jj C^-X^4 ^_ji]I 

wbJ->- ^•jj* 4 (j,j C J-*3 cl) Lw^-dJ I 1 J 3 l) 15" j !l 

Oj j-v^ ^ oljVj^l Jj>t3 c4j y>^» jj^Lll 4 

.b jl4 & ji jIaj 4_j150| ^ j & j Jj oL>cjl Jj jjr oJ_v^jl 

j^Jp c»3 J ,J j c4j>- 4 JwoP ^_Jj dSdj olw\ j oVI 

bjl j-! col 4SLL? ^1 b lil bJl .4 _J_oj«J| 0 jj£> ^ bj IjJ^ ^jIj j-!l 
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<==mNI 


(S J J-Jt 1 l)I ClOJJOJ (JlLa . ol jLoP-l jl_£> I P jJJ 

^-*>j UJ ^ Uj>- c o ^3 y! AjI OJ ^jP l^>t_> *V 4— J OJ 

A^*Jj 0 j-o-^ J y-b\ l^*o«P c U.fl3 A * i I ^3 1 c5 A^»*^Ij lS ^>. - 

wli c^jjL-o-Juil ^jp L^3 ^1 oLlJO ( j-« 4jjL>- J — J_>tjj j .% 50 

j oP j I j— oP 0Ue>cj c^OJl c_^-wJl ^—tp J-!l ^ *U~*.*a 

•y^-' 

jjUl C^-oJ>- (a_>- oJj>- jil Aj ^ lajJl) LJ ^ JS Ojjwb I jjb j 

0 ji ^xj 0V1 IjjU^ s-Lo-UJli .oX^Lo-l* w\j>-Ij ^ 4jLLj>&1I 

J ^Jl L/Si L 5 ^"P ^ ^o-^- ^P O^Up L^jI . A^*- ^?»c_wJwJl ^ & L« 

cjLtll ^JL*^ . AP y^ £ Lias*- VI oXa ^_5^l jo S3 j .(^ 

Aj2_s3w\J ! A_JjjX-l A XXll jA*\j c 0 w\_ww\^" ! ^ 0 3 ^ I ^ I J-xJ 1 ^3l ^* j P 

oUOL) ALJfc ^Jp $-1 Uj>- VI o-Ajfc> ^jTl jo Ji3 j £^*c r tu L^Jjc>6J IjT cl 5 Ij'^AjU 

. uvx-i ^jU*“j ouuiju) A^joi A-jjj^- 
a_jSCw« U jjJJ j,li!l 0 jjLSU U jjlj L 4 U wLslj 0 jjt A-jLjLl Lslla*-I ^ S"l y 01 

(U_Aj -^Lpjl aJO*- J 3 (^0? jAiJl c^l) — -Jjjo^fl ^ j -o-^- IA__ Jjl jji-1 

.oLj>ciJ a^Ip oLo-vc Jjo . .(J jj jJl j lJ-v^!l 01 ^ jjt 

C)\S j! 0U-^o ^ IjU^jl OlS^ 0 -^» J 3 ^ V 0 jjLaJIj 
.s-UjjJlj JJUxlJU A-Jp ^ cA^wvjjj 0 Jj U^Lwwj^l 


Jj»jJJ i>-liLl jjP iSUaJJ _J^_J t Igj»-i«gJ'j Ojl jAS” j >- A^^wabj J iJIjI jjiil jy*J ^llg^, I Lj^^j^I (1) 
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2 1 00 j* La <Lji tT I 


i7t J I 


^tdl o jjLaJI ijb 4 L^Jl V| b oils" ojj coj-Ju 1)1 ^ p 

oLju* 1 J_^3 lb ^Lojl 4_!l>- ^ 1 I ^ ^o-^f 1)1 ^ Lp ^j^2_Ij c£») ll 

1)1 j uv^ 4 l)^- 4 ^ l 5^ j"^ u 4 (JV-^^I Jju2-!Ij t^jX^p l l?~*d ^ 4 i! 

^ LujjO^fl « JjJj dill lili? C^j ^l*il 0 L 4 VI ^ j); ^ 4 ;>- 

4jjv^ cpL^>- ^ Ip cbL*-^ j£Sl Jfc *2j cl) I ^^SCoJ.1 4 jll . ^J>-I ^ */g 

jJjlj jlSCxjl 4 __jIjj iJjfc J,l O :>dl) j- 4 (J,l I £-£J>- J- 1 (J J *-* 

cpL-Jlo £Jlo*l> 1)1^ C^l ^7 -L^jli c (^lj_J>- Oj^o) Oj^-jJl 

ci! (J-^I ^ c j*^ 4_^aj |t-^j 4 jI ^ .^ji^lp 

JTj . (.}l_pjl ^ 4Jj>- jlj <L« (JjLoJ^I (Jlj L» I J-^jj . c .Jfcj Jj>- 

Jj>-I J3 .4_?^V^!l djj L« Jl j^2j]\ Jjj ^ P LjjjO^I oJplS *-£3 clJ S-xS" 

^j- 4 JJ-aj .Sjlj_^l Ljjjo^fl JJL c 4 — 

c4j^lAiJl o-xJ jJ.1 ®jlj ^“1 £y* *^iji j^~ dXj-x! cl -jjjo^fl 

I-) &J . 4J^S\ll ^jl_>- LjJjO^fl j\ JJL* J j 'jj~p 

.coli-l LJb 4 _l>-L^> ol>-*)>iiSl 

l y^ J * y\J~\ cRichard Feynman oLo-Li ^jLJuijj Jli Loliuj 

J,l U l)VI ^L^VI j%-Lp ^ J&r jj V) oil c J— j jj 

Ci j 4 JL^w« J 2jZ3 L^jl j 43 V-^ 5 1 ^ip LoO- 4 jIj ^ I jjt j . O ^ll 

jll cliJ-iJ ^%dl J cO>llll lJ L« ^L^V! 5-Lo-Lp c_Jj 1)1 <J>I 

. (^^uUd I 4_J3 j c-^*-*-wO L» jl ^Ig tfll ^J, j^Jl 

cC^jprjjw*^!) j_JjSfl jjoi-l 0 j-4 j& l^LiJ j bill U^jI 

c^jI-JI (^1 ^j-LviSj 1)1 ^1 s-LuwjJl c_pLJj ^1p J 2 e^*-)-ll 
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<==mNI 


l)J < J J (g l ol 9 jJl jJJ 3 >- 4_b>cP £^jl *«0 I kJ-Pj 

. 4-^v^b j 0^1 ***> OblS*^ j[t ^l,lp ^ 3~~^ 3 A_J_^>«P 4 * *to ^a. 

OjJ-« ol ^lp ^J-^i S^J (_£ jjoil ^1^1 Ojl *^wJl (S^J ^ 

I jj& jj\ j—filkj OS c$.l oJl aJL>- ^ j .4 S^L^Jlj j__>cil ^ Ip J jw<>j>txJl 

ol j-«V1 4jlJL>-j . c_£J > l)1-I^jvj oj j-v^ ^Jp 1 j*^A_^*JL5 J ;woj>tiJl 

ji ^\j^y\ J,l LgJl ^j- 4 uv^rjj^^' clr^^ 

<J gi l?loJl j oboJl JjUL* $.boJl 4 x^Jj c_^wUl oil .c^ojJl 
o-b& J$ j cLjjjo^fl — <>-4 ^Lpjl J* J-ioJo ol5" br.j ^Ul — w*> J,l 
4 j>-j ^ ail olj >Jl j* aJjLa ^IjlpI o . c£ 0 iJl ol b j** y* caJIJ-I 

(jtl^j^-o Ajlo^fl oV-bca ^ 1 O0 ->- c_£ jJl ^bbjVl cMjal) 

Oj J yu oLj gkJl (^ 0^1 . j^S" J-L_^- oJlj b« Jlj c^ 0 _jJl 

.ol^oJJ ^jO y}\ 4j^JuJ 1 ol jjOJl ^ Jp J,loJ>rb jbcj L» ^1 ol *^>1 

j-o JO-4 J-oJ>- ^b>- ^ ^ jl-Jl *Xxj $-boJl OblS" C^C-blSl ^cjjbJl .slJol 

(jlS'j . y3yj Qj> ib^j U>Jl*J j (j — ** J>! li d! ' — 

/jA 4 JLI 9 c->L y-^A j c4 Lis 4 j cjIjj^ (_$ j— - /j ^Jx.’ ^ * 

5 jLv^^I jl J oJ>ti! ^y> Cj*j £j a j c^_>- 

^ ^L!l /yA (J,l *.^\\ c^LiaJl ■ ^-s j Jl Ul .^j^jjJ I J-A^o 015" 

Ajjj V L°^s ^jXo-^ejj cojiiS" 4 j j^Ja oljj^ — ^jLj ‘lK 5 <0^ ^ 

y*A -A»j 2jj jls Sj^s col j — «l J^i J-^ 5 1 ‘5 i^gip -L — ^ jJ-l ^ 

4^-jJj J*Z>_ j j>y^>\ C^LJl 


Oj-a j^S \jy^ 


. (c_$aJI o\1sja~j JUj^I ^LLjI ^1 jJJi c_$aI Lc.j j 
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2 1 00 j* L a 4-j^ in >T I 


i7t J I 


jjJ J^bj wUxj LJ ^ ^jj ^lll ^-uLoil 4 L^L>> C^iLilsJlS^I cl 

^^oJ»l ^j- 4 01 1 j^-^jl lO^-l-Ol 01 cLf! jl . 4 _>- j^aJOIj obJO 

C4_s^jL>“ 2 Q./9 i J .^llxll (J jJ^I IjloPl LsXJ ^lll OUI J^J-I (J| ^-\ 

ju^>dl ^ 4-gifli c-^bij cb j_jLo-J OIJj^j co^-ob- ^_X£, 

jj j JSsjL* ^^JpI b Jjp j%0xJl ^oj^f j_£_J I Ai j . ^lixil (J j^l oj*i 

jUp! 4JU?I ^ ^1 u^jO. b j jiOb" 4_ **U*fcj jiL*Jl Michael Rose 

J^T j Jl£ j .^jLaIjVI *dllJl (J*lA^“ 4^.1 ^ 70 £ L^-wJj 4 ^SToJl <_jl b 

^il ^IpI ^bb" l £ j s> *i (o*}b» j^ 4 ( *- r - ) l b) jl (jpbJl ajLo) 01 

*Uajj 4&S„{£ J^' t(SOD) Ju^S\ jj**) oJ^S^U aUail 

^b ^ ^IS 1991 ^ ^ . 0 jbl *^_jl ^-ouil ^Jl <bdbl 4 ^Lo«p 

o^l Jjxj j jJ j^j j^l j jJ jS" 4 _j^L>o jIUJI Thomas Johnson 0 j— b j^r 

4_>- ^x-wjOl (Jjj_^4 jJ o b ^1 p c^-Ulj cage — 1 ob-b tol lJO 

bl) 4j| 0 y>- ^_Sbj .% 110 LajLopI b j >b~bl (_£jJ 

J^aJIj 0 *a — a3 cObb^fl c^wU age 1 J>b ^~ >r 3 

•(^'j j^LS^ 

age — 1 c age — 2c def) oLJd bdp OVI ^L-UJl J j _ p J-aJ 
^j5sj C^jjCsi oldl S' (_$jJ 1 j 4?- ^>tA^cJl 4_JL>_P ^ »_5 C>sJCj Jl ( — 2 

Jj>-I 01 j-«V I 4JLJL>- j . Ls^2jI ju_ t-Jl c_^w\J o ^?L l« obw>- L^J oiic^-l dJ L 

ig^^Jij 4_^i ob" 0j^«o-^-i ij^b- j x>p (J ^1? oo p ^Ip ^Lo-LxJi 

L)*^il O-ci'lp c Ov^ 4 OV 5 ^ ^ ******> Obb^l f-li L»Jjpj .ojU)fl ^llo-4 ^1 p 
. j\£j>\ I j-o*^ 0^-^~l d-^>>lp L^Lio Loti b Jjpj . (J ^L? 1 1 
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<==mr)I 


4_o-^J* . 4j j iJlL \j Js-wwwO jS\ (^J j!p\ ^o»P d^l.^ 0 jy^>- \j^ks>- Oj 

(J ji?! 0 J\i 0 jJL^ju j£~S\ dV C4 sLi J_>- 4.0^4 c^dJl ov*- 

d-> Ld^-I (_j jp lM p .*^-^ fc cdvw%-4 Lla Ss *~^ I dj ^ ji 

L*4i-V»^P L^Ows-vJ c 1 ^ ^ ^J«^C_XJ d^ ^* ^* j^4 ^^t^wwvj I ^* jp' 

c_3 j^> c iJ I -Xjwj>ci . 4 j»4 4j1 j.L>^1 ^1p ^ ^ 4 yy J3" ^ Lt 

/^5\_c c^U-wi-l ^jj» ^_>c_i-l aJjLa cdl jlj oJ-pli ^Lo-lxil clJ Ixc 

$-1 oJjtil ^^ojj i—3 j ^ j . 4-J*V^ d*>l 1 $LU- 

(JAJ 4j jl_A^4 JJL*jj .jL^Ij C^w-Jl ddl 4 ^Lji-I UH*^ 4 

aJ Owb£ ^ JlJI ^3 jil L5 -ip c_3 ycJl <JJ j->^„ c c ^ r dp j-o^>*il 

^^Jwdll ^1— -wwl»l ^ jJ P ^J^jiilj ^C-<J i\& ^ ^^i-P 4— _>■ I 

. L$J jj>- jS^jo 4j>- (jl jwLj ld>- ^j-4 c— ^ j3j L 4 (J jp cjLl^-I 

4-jIjJ 4_— ^>L>- ^ojjl (J J L? l)I l)j-o 3-*J IjjLd 5 ^UixJl l)I cdJ !3J L4 

Lj^jl j^j&jIjI Oj SCj L 4 o^Lp oJjj? jIo-p! ^1 0 jJd*j ^ <>3 .s-^dJl ^j ,^»; 

^j-4 4 jI P J-V^ ^Jl Ow\jwLa>i d- 0 l)| . ^j—1 4 

^ A, 0XJ I jJjP ^jJ*Ul 4 fltl ta?U ^Jl ^J( dj lL>o ^jJwUl ^LoixJl J . l^xLi 

d^ ^«P . ^ J * A -wv 1 1 «_\jLP 0 <-\_aI_^w4 1_—s^2j! ^ d <-A IP 

$-LJjJl d! . ddLdi-l 0^ % 100 4^dj ^ V Jj L? 

Ji Jj>dj *V U jUp! Jl l)Lj l) 0 j-A I y*J^ 

cii-l^.L«^dP cj— JL l^J. 1 ^ di| .% 35 4__*^d j_^> cdL-J^I J*>L^- 

^j-4 L^ipL^> $.LoJaJ| Ji 100 ^vi2^>c_dJl 4 — *j-d>- Ll4 

ddldi-l (J j>J c— ^>ULl ^ jl? Oh *^ 4 j-^r ^ -ww4 
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2 1 00 j* L a in >T I 


i7t J (^1*1 I 


.U^Lo-pI ^Jl ^ Ljj^- 
^ii ^1 oL^jIjwLJI i^JJj 01 cOJJ-i 

As>- js^JiJ] 4_0 Cj*\£- (^OJl £-0? j«oJJ wb Jj>tlJl ^ip Oj^IS 0 L^.j 

4jL^2j c>wb^ 4j>- 01 j%J^o ^>cJ cO^-* ojL^Jl . j-«VI j ^ 

cj— tlbj . c3 jb>o j ^j_j jlJl J — ^Lo >til Jb 4 — ^Jj 

c(bjw\J jS' jlAl) (^1 4Jbt-l (^J j^) ^ 01 

$-LoJjtU I jjb ^Ijl J ,4-Jii-l 43 II 2 JI ^ . .Lyg.,,4 jl 

cjLl^M ^0^-v^Lj J j ( oO>) p 

. l-jL-OJ! ^J,! 02 jjOI Jj>0 L> jJj ^ 


^jp 4->- i^Jl>- j Oj^j *a5 c2050 — p J jl>cj j 

jZylj* j c4_pjji-l 1 j^iM C l-glii-O * J C 4P jJJL* 4-^0^ «. - 3L^>I ^_J Jb 


LjSCcj .4_>- C-^lj-w>- j%-w^“l 

0 j£j ^ c2100 j»L^ J ji^>o j . j£S"lj 150 ^ LgjpL* 

i-^^oCj c-^LJlJl ^1 ^ jjuj 4j>- ol ^i 01 * 


oJJi ^Ip ^°~y (J,| j LjO^o ^ 


(jUjlj^Jf Qjljgnlll <Jj0 J^JI 

Ol jJO 01 c4^>txJl AjlJL^-1 LO 2 O 4j ^ kJl oO-A Oju^ Lc.j 
jl % 30 o I 4jjLlIj L« C ^ 4__ Jjl 

cOVI 4^uljjJJ ^sia?- ^gS- jjjlS” J5”j .% 30 j^Jl J^2J (jtsl 
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OMWlI 


Jl j v, Jl jVI ^lp^J“lj v - S"LxJlj Oj^ojLl 1 j j\_>- j>» U-V { 

^x!l OUI jj~li .4 *j J*]\ 0 ^j&UsJl oJjfc jp ^ j>J? Jj jl*j (.02 J — Jill j^lj 

j* Ji! JJ Jjtj C^-w^l CjI j O-LJLj 4-Jl JjJl 4 o..I? j Vl jiJj LgJ O 4jjj 

C(^ jS^L-wJlj AjLs^^I 4^wwJ L^jjJ C-^2 jL>oIj cjil ^j-j^l _^l J C^ljjVI 

jl C 4 jlJL^ ^ . 4_>- j^c-jiJl j?l 4 jLvS?^I 4^_wJ 1_£j jj 1 o»S^ 

LgJl jSIj ( jJI j VI ^ o^Lj>- jll aJVI J *j ol £ja j £A 

a^LII jil ^ Ip cljl I jI y* UfcjLis*-! ^ojJI J J^j 

^j^-J ^Jl ^ jJl Jlj 1 4 c i o j5 J_^p .1 oJl^ ^>sJj ^ Jl 

^5 1 c L^^wwo ^Jl Cj . . .a c — j I I jj jJ~I Jl_ 4 ^ <j£>-LJl c£ j— Si 

.IJjj? I y*^ L^jV Lg_J| (.p 0 *^ 

j>» jJ-I cPjL4 ^JlJ o J ^L^w4 ^>o a^>- jj j-» j o~LxJl jlS* 

0*1 — >- C2009 ^ .(^j-^JjIj) 2j J$ ^^-Jp j —> *-^l 

■Aju 4jI j^*. J jSs-^wJj 4 _*_^jI_>- L^J j>-l 4 wjj.0 O j^i^li . L&jlliLJl Jli? ^_jJl 

^ jj_£- ^LjlLj o>»^Jl ^1 ib yai\ oJIp col yt^Jl j-4 jJ~I j^» Ulp jj^Lp 

.IjjJj>- Jil jlS' :L^P jj jiff 1 jl JJI t ^y$\ y>\ j 4 C~>\ j — *-wvJl 

^LoJj 2 j j^Jl cii-L C^JlS^ c 4-4 Ip 4 jL^2j j . 

.^llxil ^IxJaJl AIjAJxj ^1 1^4 ^.o-P f-bjl ^4 J-223! 4j>t_v^j 
(jujl (jj jLs^) oUI i^ii !i Lc.j 4 j jlzj iJliA 

4ilkil ^ Jj>cJL-wO CO J 3 j!l j-4j ^_ii3 .43II2JJ L^|jj>tlvol c^j j Ulj jl aijLo 

c jjl^xJl J^LiJ jp ^_Ji iyj cC-jlpL>tll «:IjjI j . jI^jJI ^ 

4^Jj aJL>- Jj^j C4-Jl a5JLoJ*I ^3 j .4 pL>til 0 ^l 3 jLjl^-l *Vj 14 cAlSUaj 
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2 1 00 j* L a in >T I 


i7t J (^1*1 I 


i?LiJ c_3UL>l (jLjL) olJl L>tL L« I jyS”" ^ .IxJLi I j*\ 4pL>J.I 

jl J^l ^ip J jW C^jl dj*Jl J^toJlSl Jwlx^ ^j- 4 *^.Ig.*3 C J-^LJl 

. jLJLo^ ^J^.sl ^bl 

Jji^l jtfl ji ^1 p -^l-4-^l ^ L» Ip jj 4j>- ^>&« wjJl oL>cjI ojji J^ 0 *^ J 
.(Ip jj>t j jj^Jl (^1) 1 — g-L* ^*Jl l)j^ olj *.*~Jl 

.4jjL^^“ V 1 0 j j_ Si 0.2 bj JSCju ^ ^j^l jl ^ b?l j-Sl 

££-£.*-4 j^P J- 4 I olj *-*^l ^l-b^ ^-j L p obJj jl 4 iLjlJj 

jJJwXS" . LJjj i^ti-vjLJl ^3»- ^1 p c£-bej cjli cjSV b^fl ^1 p 

4j^»w*\S^ j\*'^ ) ol ^x-^Jl ^ ^>li ^i_p (j^JJcj ^Jl oUI jJ-I jl s 

# 

^ s-LoJjdl JjLtJ L»J .^j^-L^-Ij IgJ ^LoJl&l J5" JjLaj j 4 S" ji*-\ 4jLk> j 4 jL4L>-j 
L^ k^ol lu^-C ^1 c4~JVI 0 j-A ^ ^j-ubl 4i ^?C4 jJJ-i 

. 4j ^P ^j- 4 ^bb jl jj^ ol ^*-cJl ^^4 jjj Lg_ajL>c_^ ^l!l £-®bi.l (-5*^ 

C^-LJl wb ^Ip 1991 ^Lp j*Ul l-b* JJ~ L5^ J f 

j-^L-L» j^\j Leonard P. Guarente { j^jj\y> r ^ ^jb jJ 

bjb>- jbopl 4 Iltl 4jSoT p*^- ^p jjj>t^j I j_JlS" JJl cl ^ j J jJ^lU 

Ojlijbfc 4 *-4l_>- ^a j *Apj c^ t^jI l~a 'L^S'I j .0 oji^l 

. o I jA-»-wJl jJ-l j\j\ ^ iJjLio (^wUl cSIR2 Ov^rl l — o-fcjjtajj 

. 4ilLJl ^4 4>Jji~lj 0 ^ y >? jil CjLJ^L 3*“ VI -bwL^- ^jP (Jj^wwv^# j^i-l Ul^ jj 

L>Jbb cOIpL>J.I 5-Uj I OJ->tJ L 0 JLL 4 c4 slkjl oLtLl^l L 4 JjJt3 

jUl ^ ^y* ° jl L« J 2 ^jsilj I -L& j . j^i-l 1 ^ & 

(jjJ ^fel_L4 j^- 4 ! SIR2 (jy>r jl l-j^l I j— Lji5" lj . 0 ! j-*-w«Jl J i-l 
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OMWlI 


^Jl cSIRT i- ■ AP^^o.^- c^jOOl c_^ w\__l^ l)1^-*-£J1 

COLu Jj jy-wJl is-JUj olOLwo-^ ^Jp I jjt>cJ L&JjUJ . (ol-L> Jjjy*>) ^ o-vwO 

. ( ^ y i y~j ) i»wo»»^\Ji t. ^J*i 

(Jj jJl 01 1 JsjI Oj-OlXxj s-L<J_*Jl OV cl JUfciwLo 1 y 1 |J £> OlS*j 

a-jj^-VI) OJ-ta OIS^ Lc.jj *AoJl UJl ji ^p OlS" Lc.j 

^^ 0 1 ^»s^3l ^ i>> w\_I ! A3 Lyg Ij ^^ wwQ * I? Ll ol • (a_^^o ^jiil 

j J_o jwJ jJl}\ jLopI 01 jvP cOjJj-Slj 0 A_*^J Lg-3 y 

oLwo*S" Lo^jI 0 g ~*.*a Qj\ ***J jjjJl 01 jJlUI I 0j& ju^ l) 15* 1 c.jj 

• C£^l y^Sl\ wUjJl ^ 

01 _/iJl 01 1 gJL^c^j jjjwJl ol l^Oo* 01 5-1 <d-*Jl o*0uiSl > 

0 j-illj Aj ^Jl C)u?y>j LgJLj y C^j^l y*^^ y — 4 0 ^ J-^O APj-o-^f ^j- 4 

cc_Jj 2-SI ^®l j (. 1 ^ j— y * (J,li!l ^ j-Jlj 1 4 jj2-o-Jilj 1 * jj*lAAlj 

L« J)^ ^ 1^1 ^-Jj>c 3 . (^JlS c^at.L&^JI 3 

0 j jj OAJi OJjs-V cOl-Lj jj jwJl ^1 Jj>0>>Ij jOJl ^jO 5 ! j- 4 *^! 0Ai-> ^j- 4 

. (._,.L>Jl Aj-g^» $-L>-jl ^ 

^l!l c-pl->tP^AJ o^—iil ^2 jL^». j-1 J5" ^ wOj Aj ^laj 0*>- cl j p-yj 

yy jJl cOJ-gJl oi ^ cjj-l^o*> 0 ll lja,Jg3 •cJjj-’lji^Ji j^l 1 

A-Jj>- oU J-^J ^ . Js-Ojj 01 ^JL« yi jjjy-wJJ 

^jjjO») ^Iwlil ^ (J jJ^Jl oJJi cl gJ ji? J-^lS^j 03 ji li^ c oA ^Ij 

ojjjv? ^j>- jj V cO-ij ^1 J ji? li L^ij^r £— O 2 J (1 — o yE 

AJoJl ^1 wlSVl oOjb 3l w\ol l ^-£' 0-^ >-l ^ll oLJrl J^-A3 {£ y—^> 
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2 1 00 j* L a in >T I 


i7t J (^1*1 I 


aOjLI Laij j 1 j. . 11 ? j 01 ^ L0 col * y*j pPl 

UJ ^ j-4 j ^^Jl (^JiL 00 Lg_Jl a^L>- ^ 0 j— V L«wUp oLlP-I ,Igx^ 

. 4Sj[^? ^lp tjji J^-*Jl (^OJl j C(0y0» j j5o0 4 jlUj j Lo^nl^- 

ol« j-vo y* *i yS\ oJ-0J 4 _jj15" oLa j_Jio OL^VI y 220 . ^ Ail Vj 

yj \X j LlAj .aL? yy~ yy o Jj>-I jJ ^0 jL^5\Jl Oji> JiU c4 's-3 j]\ 

0^® «-XjL^' . ^a^^nO* I ^ yj^ yA J ^^Cil 0^ *,^1 *-\pl»^*^3 C Ojy$ y~* ^J>- - «o> xJ I 

^p ^L>t0L! co ^ JJLi! c a-L j liij-* A^til jJ jy-Jl i] jo 

coLl^A-I ^ . c^O-pO olSw>l ^ aj VI ca^LojVI a i&P? j 

yy -b^lj cj>i5s-Lw^ L-~^- jL^VI IwIaj -*-yyr y y 

. 4_>- y c_^-*-wjj ^xJl 4^vwJ pi olpVI 

^Jl>- j ^3UL>I ^1 p ^-3 1 j^l ^ 0i| jj O p cOJ-Si 0| 

j c^wUl OJ III I 0| . i^JlL>c_1J ^__>-IjO LpU_>- ^_J Ip LcJj 4 :>- 

. La J-^p jjjO* p,l j ^*VI o^IpIj A^-V-vp c_-* *-v^ OV-AO ajI 01 (S$ 

yy ^ < - 0 1 c— ^ Ijj I g . . . *j ^ o0 yt 

J Op A-oPj c-^*-wj>-j .J l^txJb OV-^JJ A^UVI I g 2o.-g .a 

. aJj) ^ * **j aaUM LajL^^« ^p oO o O a 




0 jP ^ CL- iLjUlS^Vl 1-OgJ Aj jjlxJl ^1 jOl ^j-4 I-\j>“Ij 01 y P 

UfU jj co jp Ov 5 *” .aIssJoI c^JJl c— oJ-!i cl 

OJJ^O Lx-L^^.J cj j jjl y ji pi c_3Lid5"l LJ ( j_Jo ^ jJcjj I jj jl)j a 60 
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<==mNI 


oLlkJl y oLTjvi o ^ ls>3 tC j jo^fl 4^Ljo ( 

Li" Ijj^ .oO^-l j^-vw\5"L ^j>>LJl J»xO cL&Lp'x-v^^ A^JLP- (0^ G^T 6 -^ (J^l-LoJJ 
4 j j*j' JUJJl LpIj cpLv^J J5"j ^ C-^J j c->Lc^j» c«^jJ l® JS" 015" 

J^>- jJl coI^LaUI j^-I ^ ^dj j! jj>^ ^iLs^i^V i W^ j5Jl <J, c— 

015" .aLojc® ^ oJ-55 l)15"j j-<>j>tll ^«0 Lp^[I I -La (_£j 51 

4SJC^0 (_£ jJl ^»0Lp^[l j^r } LJl 15"jJ-a c A jL>ojv2j ^ Ijj >- J->" 

La 015" J . Lg_P LiUJJ JS jJl |t ^ d5l £ J-^J Lg_Jl J" 1 ^OLjJl 

^jp ^j-L*J OVl O jl v^ CJ j jO^I £-3 1 y* a j^SsJl J J\ i^sJl 0\ IwL-JwL^ 

^1 p c^pjil J3 j . <y 1 *_jJl ^jLj ^\ jjl y* Ip jj ojl jpL (J j j j|^3jj jJl 

«^>-Lill o^waJl ^1 p I^LoJpl (Jlil ^1^. ^LJl 01 co^^xj w ^ J> “ 

^ Jljj La CJj!5* £cjIul!| 01 y^J C Jj jjI^Jj jJl <*Jp (J — s^>- J-!l 

Ijjj SIR2 Cj)P^ k — 01 JUi^l Jjl*1wwo ^ <Ll jjP .v o ^>&iJl j j— 

jJLj . LL>- 0 . 2 J^rJ ^j^lj^L oli cpl *j0l i_3l2uiS"l jl >- 

J5" Jj y^j^ji _/5l ty* 0 y^ c-A *x>5" (JjLuj 4Jl ajlJL^-I ^ j05\j»^ 4 L^aj 

■(fji 

Jj>“ (J^^ ^ )wL>> ^a £_b 4_>- CjL>cjL ^1 oJl^Vl 01 

Ls42ju 4-Jl cp Jj>- (^JJl 2009 j*Lp j-^j- 4 * jli jU> <^A? ■£ 

1 yt.^^~ Jj Jjt!l ^jjj^{J-\ jj\j 015" j . Oljdl lO-A ^ ^jJ^Lil jl i" 

j%Jb ^.L?>g |jj ^jJ JJlj C^*Vj— ^ 015" J . ol jJt-wOl ^J^a Jj>d! J^v jo 

Lj^jl I jjlS'j . 4-Jl Jp j j-JL ^1 jxJ*VL 4-wo-lxJl 0 jjy^H c L laI j 
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2 1 00 j* L a 4-j^ in >T I 


i7t J I 


j 4ill ^ S' I tlr 4 (*-*j 1 120 lS^ J$ 

(oLJljwXjJ y ju^) aS* yO. ^_1_P 4 ^13- 4 j2_v2j ^LoJJfc>VI I J . L»l_P 

£ j£i C (J i J 2 yJL^vj J -LyLO L^-www^lj j-\_Jol ^jl 

JlS j .4j>Ll^^l C-^>jl >tlU (Jj ^Jl Jj|jj Ls42JU 1 Jl->- 

c d-> I j-L^*> J I C3 ^ jl o3~ (J*^ 3-) !4_*i?lS Oj j-v2J (Jl (ilwwOj (Jl 9 

. ( ^o-aJl 2]Lut> j jS\j l3 

ol j-Lvj ^i2j j_L« 3 j j (^1 ^1 ^l!l 4 jL**£j| ^1 j__! Ll j| 

(S j^y-i SRT501 jl .c-4jU^U £y33o L5 — AjIj j»U-i&I £-n3 j-* Ojl — s^ 

. j ^JLlI jl o^w\ x^ll (^p13sjJI j ^J l ) I ^^IjLoJJ *^xS" o j! jj>-I 

Yj . c£ ^ (j lit! ^ j-JJ yk-*£ SRT2104 Opr ^j 

ollwi-l 4 P y_Ll* 4_p j-o3f OjLv^ I clj oJb - j jJy^wJl ^ Lp 

cTOR j cIGF — 1 I — g^-j 3—*) c£ ol^jloJxJlj oL-lJjj-JIj 

. 4_P yJJU 4-j^Lp olp j-o^ J-*3 (J,llll JJj>cjJ 4j^_s3l3- (<jw***ljl j j 

^J^ c vi dU; cujis' ji Uj^>o jl — j J-jfT oJj^ j — «jJl 

^1 JjLl 3—^ C^blS\j>o $.^__L» I2 JI ^c__j jU j| .V ^1 ^1 >e-Jl 

4i I ^i-l V jt-l-*-ll jl j . 43- j^^wJuJl Lo-3 Jj>-w\JI j Jl V! J 

^1 j_pI j . L^>c_v^ 3-® ji^Jl j jLi^VI j jl 4 JLU oULj (^-^ 

4_ill>c_ll C^LS" jll jl l3 wL^j ^c-aljj 43- ^3t-wjJJ ^ « jiJl wL^jJ.1 

oL^ljwOl ^JJj djl5" jl (S j c — ^ j-^ 1 j^i l 43- j3t_3iJl 

^viujl (^1^ lS j^r ^ ^ j) ^ < -^ , 0l 3^~l ( > _^"P ^jl (J«-X^s_U o^j dl J 0 

.v^iu,i 
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«wwJI 


SI i ilc jOi^o aIj§jqJI Ja 

William Haseltine j-jbJjU Jj J, jLi j»j_> oli 

L-J 1 clj (O ^ d- >-wwJ ol .J-l A 9lJ^ l)|) I ^__>- jJ ^5vj jJl 

I jjt> J aJ . (^wb! jJL>- >r 4j1 l)J $.(_£ J^>c3 • ^ 

^ cajI3 Ij — & j .cUv^« ^Lp j j-Jj 3.5 -b~« Lc.j JjV 

c-^Ls^ LJl ^ j_ Jl ^ jil c 

Lf» J J,l ^ J — ^ ji!l ^p L^sJ cJSl — Aj^fb 

Aj*}L LC.j j (J,bi-I LgJ ji? <J,I bjlo^l aJIUL Vjl . l*bfc J— >J»*j 

^a J5" jUj^I aJII^I (3^°*^ c <— j-bL rtil Llo-^ 3 131 c Lc.jj . e_3l*_bs>! 

A-J-o^P (J*}b>- ^y» 3)1 (j Vj . AjL^J V La ^J,l LlJ ^JLpj I L«L-ws^-I 

. (Ax.*JflD A-3 Ll« 


^1p c^j j bill J 2 kv^Jl l)I j j— kill 1 *>r j-5 sA oJp Jb j 

L« (jl J^>- jl I>cJ l)I wbu j . 2 Lj 14 ^I 1 ft jLo-pI ol j_d> >- d>LI 


|%J <j-*J Apbo-i-l ^lp j- 4 ^ aSIj ^ jw2j J3 c^U^I 0 j-o-P ol j..JL*» 
Uj i<-b^J • A->- 3)i y , j ci*wp*sj L^-j^-a ^ 1? xll Uj 

obJ~l ^1_P Ll^oJjI A^~ y 0^l_p| Lj^JT _\3 AjI j^P . dJ y£ d~^>eJ ^^jA-^-^-a 1 'S 

. viJJi ^r 4 jbo-pl ^1 

l)I j^- 1 ( %,j: * t:> ~ ^ Lo-l5" aJI LJj>^ jJ La oLjJcJI Jl L j^zj I3J c a 

^1p Dl .(J jW 0 j-o*P jbv^J CAjjJ ^y\ jj«Jl J-wojJl (Jwbca Jjj 
cb^aL^j>-l Oljjb d-Jj ji I3J jtlaJl aJjLa c^L^S" (j (Jbil J 

^iJbJl L^JLjlC (J J JLa (jb Jb^^^ bal . Lj jJLi C->! j Lvc VJ Vj 
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2 1 00 j* L a in >T I 


i7t J (^1*1 I 


^ ^JL*j ^J-JlojJl jlS* lil 9 . ^j-ut^Jl >- ^jSsj 1 ]aj| 

I ^oP y*y° ^ j JjjLj Oil I0 j*> Jjtta c$A 1^>-VI y J— jliLl 

(jlj^-l) jJJi l£.jj) . Uajl ^jI j-iJl (Jwbc« jlS" lil J j L?l 

^P ^Jp ^Ssj^- 0 JW23 4_v^i L« Jj ol J— 3 JjlS . (L^3 ^L> ^4 4 x_<wJl 

oLJj i i-iaj Jh £^jl ^ • *** Lg-Jigj Acnl (^g\ j^JL^ J->- j ^ Ip 

. (o yyS> ^ 1,1 aJ y*~ j ^L^LJ^I ^ L5^"^ *^Lp v— A-ll 0 j^oP jV'^i 

(^Jl^ 4j^I j ^_-o-*JI (_j ^1? jyj+jij ^y>xj j jW:!l 1 ^J^-j $-Lo-Ip ^ *-*^ 0 ^ 

2LmuJIj J . Aj jJl ^ OLI ^ 4 L 4 Ip^j J_j2j jl ^oljJI (J ji 2 J ^j__S\_C 

li_A J_u2j Jj Jj>tllL j-o-sJl I J & l)*V Lol j j L 4 jl yp*~ j-o-P (J jl? gj 

I^^s>xj cAjlxU I joS" jl jli jli . jl fcOjVtj s-LLJl ^lp ^ J ^ 

4_^3-a 1| oLjlSOl yy wL_JwbJl yj» jU jl ^oJl^L yCJ \ j%-$jl j 

ol ^ *- aJ 1 ^ .^-Ljjl ^J>. 1 ^/2 i ^il <y~^ L 4 ^ ^ A-. p' 

^ ^jp jvS"l l&$.ljj cua!>- ^1 jJ-L ^ LJl J^L-I <^l L£jLlj>- l5 _j J l 

C A^>t_j>c_vi? Aj ^] g.lil d-jlS^ y) . (J jJi?l ! yoS' Cl-' nip ^j-4 Cl-~^wJj c Aj j jJl 

L^JIjLpI ^jp 1 «-Lxj i-nj L« -^>- (J,J L^iSs-C ol ji^Jl oi ^ jl Jj V jil 

^Ij c^jt^U^I jl ^il jJlj . J jb\ I jos* ^1 ^ L^lj^l -^1 y 

.(La ytS' ^jlx. ^ 3 c5 -i J ^i?l IjUpI c jli yi-l j»L?rt^-l ^j^aj L^J 

^j-4 Jl>-I^^J| 0 jiJ 0 j_A 0jw\ y^4 Aj jiijJl oj_A l_A jCCj jJl_LA jl P 

cunLp ^ y*’^' lJ AJ w^-4 ^ J sj>- I ^ ^ ^Lla jl c^-v^l ^1 

J^o I oJ>cJ>“ ^I^Jj Aj^LstJlj j^Vl ^LojJl . Jj*>U 

L 4 1 jofT) .^IjjJl ^ip l^,L>LnJ j L^i^oljn> j A..l?i.i^- JjLj Lgc^J caI^L^o 
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<==mr)I 


L&jLopI V a3o j-«Vl ^w^Lo-Jl l)1 4 axJjJI £j>-l ^il |*pjj 

^ ^ jj aJL J ji-I ^j»jl>- 01 (J>1 y* I0j& OLS^ Lc.j 

wbjj oli jJL>c_ll ojjt> j\ oS-\ jl <U?Lw«mj cp ^SlS 4 jL»I jtSl £_: >■! jA .iJIjj&j 

. ( a_wLoj<_^ l— i j ^ a__>Ll*j I JjI c^-^i 01 jj jl Lg-iSsJ ^jyt^wwJl ^ Ip 

iLol ^J-l C_-*~»wO ^ J-** 40-Xi^- C^-wwJ oUl ^3-1 0 jjfc> l)I C£-£l ^Jl L^J 

Lgjli cOl j-^>- AjLJj>- ^ c3" jj I5J l^j^J .^tJl . . . ^ilj ^ j—i-lj 
.IJbj LgjlS* j j J -*j ^£>- d-l>- ^Jg 


dJL^gj^juJI SxLuJf 

Aj j«J_>- oUp ^Jfcj tA_Jji~l (c^l jya jLj) y» LluIj jj£- y >- 1 JJ.2 .lJb-& 
^..j g ^2.1 1 a_»wJ^j ^ ^0 1 c i ^ 1 ^1*0 1 . ^a *^~^J^^Ol Ap'b^db^ a*a>>1 a j l A? ^ ^ . j 

JS" obL^J ^ Ljgjl jJ t Aj-b- Vl aJ 2jjI c— ilj bl ^ AlJlil a3^1^>*}1J| 

Cc3lJg.ll AjL^j . jv^li jv2il jy-PJ c yl^o OjJ^ wbu j . j» j^j £ 
JJL>ti) c(j_LLl \ A^wjJl) I jjt>) 1 & js > o jl jjl5\j a JwoP yy* j. xj j 

^jP J Aj>- jJ^jJl j j L? ^ ciUi Uju a Ai-I Jj>“w\j J • cl^l jfc « ji-jJl 

x_wgb J^2lll ^J-JLfiJl A^io olj* « (ji| . A_o»J_^ A_flj jJgJ 1 £jajlb j $-1^1 

^ AjU c j-jIS\j ojj-^ Aju J-jiaJI (J j L? J^^ lili . c- ^bjjJl 

. jjl^Jl p aJjLI Ajl_£jJl 

ol jj wi! j^Lj UJ cHayflick (dlJijL^) ^>- \X& { Js* jikj j 


c(33^1^) *A>- 1 c Jlill ^ bj * Jl b*)b>“j A-L>- oI_l 

.J%^il J jypS>\ jyP-i 01 ^jA ol JJ* jLjJI xJLC. (j±jy* j-Lj) ^©-w«j LCjj! ^ulJ J 
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2 1 00 La <Lji jfii, tT I 


i7t J I 


jjlXl) c L>0^->- ^Jp j fc -^Pj 'jtjy* J^-* > JLL\ y* 

.0wXjL>- jw2J3 . J_>- tl)j^ J^Uj Lo- 3 L>^iM oJjfc 

^-wwvjjjjj (O j-C V oJ_!l>- l^gjl jl cllA ^Ia>- Jj>- jj 

01 ^ < ~Jl 1 0-& 01 4 ^jjJ-1 y .^j j_ Si 5*- 0 js 

^-^i-1 jW2j 01 <^jj 5 *- 0b 1 gJl cOAlaJl OwbwLi 01 

Jj^ya J-Lw^l ^Cjjl t ^ J5 ^ 1^-gJj *c£ ^“1 0 4 j2j10>j 0^1 ^lp Ji— ^ 

(J>! ^-Jl 3pLJl j| ^ J —Ijy* j-LwJl ^yj\S* ^li . 4 jll*j 

. 0li?j\-Jlj 4 jU^^I ^ 4jI ^*^4 JjfLdJ A.^a,^xi 0j jJl 


l-jL-iIj jjiIj jgl^ 

LpjjL# L^j jAS" j J a>s-^j OLd^fl <>p aJIL?! ^ J-*V1 

LscoJi^f j LjISC^j ljL>c_ajl ^l,Li0 ^Jl y l-^! t ^>-V 1 ^ . O-x-JJ 

.^O^^lj ^0^-Jl 4jLv^b 0^0^" OJ^txJl jj^Lw^J.1 
jJ j^Ssj jjLJlj ^iSUlj ^>- jJ j^l ^0^*-!l (0v. ^0-^*1 01 ajlJLIO 
0 j-n^p ^ LjL-Jj ^1 p Lclj ^ jLo«p1 aJLL^Lj yL&j V Lc.j 

c^iil cRobert A. Freitas j ^l^jl y ^1 o y.jj -tSj .0A— Si 
IsuLi 1 j^»l o0^“-tJl 0 ^ & -tS) !l_J^J1 ^ ^>- ^-S jjLJl (j- ■ 

4j j>L^jl y2s>uv\ C^LJLoJU . 0V1 y* ^ j-AP AJW2J J su 

o^lsti^l L^d>-1 (S j$ (^ c^l^i^Vlj j 

j-oJtll y* c_-^ jJ2j L« ^1,1 3 ^lp ^J-S^ o y J <> ^" 

^»V1 ^ jl-$j ^ oAjI-^j (Jl o-^>-l (Jlj 1 .oj1j^>cj (_£.i !l o jlill 
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<==mNI 


ajS+s* ^ 'j p JJL V I j-oP d^jlj 4 jLS» L«j ciol j 4-1 

.( J,l4-I £-0^ J-!l ^ip OJJ i] j^P 

^ j^Ij 4P y>- s-l wwO-l aJL-w«4 4_Sli?l ^ c J JLLwJ.! 

^o-^o ^j.y* (J j^xi) ^3 j — L$Jl .c^j <—4 — *JiJ! 

I JjL^j OwlP 

cO» ( j^ jA 1 gjLs^l jl AJTwLSil c^wJj 1 o-lS" 0wbw\j>- &lQapl ^\ jj_i*3 . 1 

. 4>pjj4l Ij0\_4-1j 4j>c_»^jVl 4_*»w\jjfc> J*lA->- 
$.lij jVl J^r' — « ^owKwsll olCjj^l J oLj Jjj' ( j — 4 (J ^ • 2 

o^IpIj c^-jI-XxJI J^jLojJl ^.jgjj j cl— U014-I 3l> 

. o 4-A_^w^S*'^f I {_y^ *1 & i ^ c 4_*^~ ^-*3 1 4P'l_w*0l l? * * 1 ^ 

^jp 4_Sjj-ww~« C-JlS* LC.j ^3l CjLl3-I JjwL*j ^ ^Ju4-I ^*}taJlj 4 j1jC^V1 . 3 

. 4_>- f-llajl 

Ajw\J«jJl ^iJlj 4 s^L) ^j| 4_^Jjlj?) ^_J>c-s^ oLj>- jJLO ^ Ip ^l23l>ei.l.4 

01 01 \? j^>. JlS" ^3 c_3L_ -JmIS"I ^ jjlj ol J X-SJL^a Jl oJlL-0 . 5 


. ol jJL*u Owbw 


^I^JjJIg ploU IIq ^jKiilll .tl.toVH 

j,Uj c ^xii 1^1 ■ *yi^. .^i ^Lla 01 

Jj>-1 V ?0l3s-oJl 4^? jJl* 0-^ljj ‘•^*p 

. <UPloJ>-l oljLipl 0-ip LLo-v^ 4_3os 4j>- 4_J_o_P J«j>-1j 01 
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2 1 00 j* L a in >T I 


i7t J (^1*1 I 


jl (^1 jy^i ^j^-*-Jl jl y& l-Li |%-> 0 ^jj Cj l^)l~o«pl Ll Jup 1^1 

4_*^oJ>- ^jA £3 ^lll ^o^tSl (J ^ 1 ? ^1 j C JjtdJlj OJ J>- w\i 4 JII 2 I 

^ Y^JJ .jUjJl yj» I 2 J 13 Jj^\j j ^3 Jjl>- <jyL*J J >1 Uy-r* ill lWJ'J 

^o-3 .^w>^*Jl £_Lv^ 4_j| ^_PjJ cLjlSw' I jl >c_aj! J>»VI I-L& ^ (1)1 

. c-^L^-^l I j ^p-li j j^-^JLo^pL ^lj c^jbii jLo-pl ^Laj jl 

jl*3 ^23ljJj Jl JjM jr 4 0)r^. J J J^l ^l-bu jl c4 

IjOpU cj j) y^ I ljjU^3 J (J ^1^1 IjL^pI ^jLJ| i ^Jy\£' j ji j^l . yyS" *Xo 

0- Ip jLo^pVI o^Ljj £->»j .s-LjVI jj- 4 J5I blwlpl I j^4li c-^L^-^fl ol j 

|t-> chilli* ^ ^ ji! j%j& jJ^I J 2 *-j? ^yliSl L - ^ j-^* <•<<£ j —^ ^“1 ^ j 2 p 

. 4j jJL>-jj jl c-^L^-^I ol jA ijv j J wLpLo 
aij L^J V A-j-iJl 0 jj& j j^3jj l_3 j-vo ^Ul jl j j ^>-1 j^.pjj j 

^ ^o-*J 4^o -^j j^P L^lj O-’lp jOsI^I jl j-^“l . 4_Jjw\Jl I w\JLlxi 4iJli£- Ji£ 

wLpLwwOJ Laic J j O jll jl jjJjilXJ ^AjJl ^1 2 JV» jl C- _^UI 

CU> j^-l ^j— j. JJ l ^LJl jl y± — p) . oLw^^JJ jl ^—Lp 

. j-ojJI 4-l>- y> J c-^LJlJl yj» C->Lp^IgT**>*Vl ojjfe ^ oljl y>- 

y>-\ j j J b:; i » I w*>UI wl^- c^j>- c^j ^Jl jLS" AjLpj jl^ (j,l d- lil I *1 

^p j^»j 4 j>- ^ ^: ;. > l Jij Cj — <xiww^ |ll ^ j c^-^bl 
.(L»LC 4jjll^- obL>-l J-P cJ-v^>- ^* 7 ^ C(Jlj-^Jl j»-^*ip C^s>- Jb j 
— LJ j jjLJIS - ^ Greg Stock j— ' — °^J 

1- 4 jil jwti ^ c_^pjUl jLio LJljLjca ^ 4 -wo 2 j c_3 c^cjjwCJlj) o'ji-^r! 

|Jb^> jj OwL_j Jj>- Oj jp ^Ia.J ^isJl U jLo^pI 4 SQ?I Lijl^-j 
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<=#01 


\ LpU^- 

OjLil cL^i-p J y^^~\ j? <Lil j-P j-Cp oULj c2002 j»Lp ^ 

^ 6 j ^ jJl jVI 0 y^*± {j* Ol J>! ^-Lo-L^l ol^_ jwLaj 

l)V !5j&j • oVI f ^1 dr 4 j I j— ■ ^*-^1 p^-Jl J^” <j-* ^ ^1 

cj>\ a o^~j o ^11 1 J y>- ^j>- jbj 1 * LJta l)15^ ^1 J *j 

^j^>LL>ol ^1p i^L>- A-Jl Jj«Jl ^jl ji.1 ^ Ip ^jLygjJl ol . ^LowJ^fl ^c__jjli]l 

LsoIJju jJ3 A-JL«j ^Jl 4j j J Ojji (JV->- ^I>c3 ^1 J su 

. 4_<>_^wJ o 55 (j,l _^ >cj . 

j>! J_*j ^ JjL& ^ gjjI 2i^w\j>- c opj>-VI ^\ p AjLojViJl (J*^ >- Ail j\ p 

4 A-P llygJl Oj jiU LSI j-*j i LJl ^ 4-a.^.^ j lol JO* ^il*Jl J^L- 

COxijjl c^pLaJl l)j — aJl J^^“j .Ojllj (^ — *^l 0 CU>^-I ^j-1 Jl 

^JLp l, Jlp l ^.^.3 c^J«p tp* 4 L^-*-Lj ^ Ai^-Li ^iLxJl pI 

^ .A. o-^-J 5c5 (^»| 2c5 ^ : 1992 Jl 1950 ^ S }A\ (lUJl 

wb J j>- j ^L» 79 ^Lp • A-o-wwJ 0 jJL 6c7 *-£j ^-SLL> l) VI 

.L*J ^3 olS^ ^IJju JSjjL | *-5j j-^j caJLJ^I op-^VI (j,l 

^Jj>- AjI jP cApLJI colj3L ok jpil ^j-4 Jjwbtil o ^-1? u.iii-k! A^lij 

^4jJL IjJp lilj .a>v^Lv^ ^J l (2J L> AJLJ^fl co oVI 

\J UjA^j Thomas Malthus (1) c j-- c 1798 ^Lp Jl 


py.wOlj^L^I (! /( s 5j t L4iil^b(1766— 1834) : Thomas Malthus (1) 

(|*^rjdl) . jL>cj^fl ^ ^ pJl pJ pp 
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2 1 00 j* L a in >T I 


(J? iaj (^1*1 I 


. \ 3^ jl *j j jl^>*-j L»Jj-p oJ >o j! 

oLpL>tllj oU ^1 s* ^ jls^iJl j c-^Je-Juilj olpL>cll 

jlSwJl ^-Ip Jj J_>- jjl jJ 3L>oI viUS l)I SCc A_^pL>jL| 

^ C|» ^jj» J jIjjj *V A-Jl-iJtJl ^jl jil c- JlT llj j Llj 

Aj I J-Lj A_3li c A-^SCU O V J-X-C. ^JlP L jCJ A>Jl5wJl O^bjJl (jl jjv>- 

^ ji]L« Ljj Jij . jL^JVl a!?.qJ ^1 ^il*Jl l«3 a_lj^ 4 A t j^»j aJsjjJ J_lp 
. j^j»P £_^>Ljl j ^jiJl ^Q^lLo j jJb*sJ <UpLoJ>- olpLf Oj «A>sJ l$I3 J 

Jj>-! j-<JJ xj J-s^2j ^i c ju^p l) j-aJ1 (J*^ >- aJI ji. p 

c jllxJl l_JM JuxSl c_^o j cj jL^JI vc jiil ^ « ^jVl 

Ljj cj> jl j^Jl a_JI j_*Jl $j \ jll ^ o^l j^JIj col ^ jlLwwJ.1 

,^-jiJU L^j 

j £-\ j ^, JJ ^1? C^j— JjoJoJl (j jJL!| » Cjl L^J 

£-4 C^j^jVl ■>*> Ip jL^cj2jV 1 ^ip A LjzJI (j| (Jj— J2J 

oj ji!l cjJ-o-P wA — 43 . LiL^- jl5" j c2000 ^1 — p ^ — ^*1p j\ — s-^l 

y J . o^jl j 4 jj j jj_xJl ^1 ^ ^ Ip ^L>cJj $-1^,. j>iLl 

^IwbcJ j-o-Jl c~* ili a_JI JjJl otalX4^fl ^ o^LjJl j)l cj! 3lJl 

Ji 1950 (“L-^ jiJLo (jk^ l3y» c — cil)lSv_uJl 

<.% 250 ^ Oil j J.UJI ^U>f! alj cl984 

oLifij ^LJl j aJj Jj>- oJ <wjI (jJJi 5-ljj jJl j-vwJl LIS' j 


. AJJ wL>- A_^pljj 


^IwLaj ^LL j\ ^ 5sJ .a^L^> ^ j -4 LSCjt jr^J 
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«HWll 


J jJl yA j^SLi Ljl ^jiaxJl JjJLj ColwL* ^*2^1 £-L jVl 


.^IsJaJb LolwLal ^1_P ^jj’jVI c— *5" ^5 "* OjwLaJ 


cC-jIj A_*Jj j%->cj>“ J-LP I Jj ^jI JjtJl jl Cjwib jJuil 

jL>c_J! ^4 c_£ JJl ^LjJsJI j! c-j jJ-I i y ^Ljl c£ ^ y* 

$.L>- 4jLv^Lp ^4 AJll^jjJl a^j ^Xj^-I £-LoJ_p jj_>- jSj . c-> I la-j^tilj 


j*Lp (J j-L>o aSLIsJIj ^j.4 O^jI j- 4 j,lx-wJl jl ^c_ajVI y* 

2050 J % 70 a^-mJj jS\ j 3 _p ^cuj jl jil*Jl ^1 p yy? .2030 

Aj j-P^I A*oJg.La C-Ojjl Lo-*-w«j>“ cA_^Lj?l A^^wJ j j_JL 2^3 J->-l y 

.AjjlS" Lj C-J->- Vjj CO-l^tlll ^ jU AjubJl ( jliJl) ApljjJlj 
<*— A La»4 ^Lo^v^jI ^_q>3 . A-L^C^-v-o^LI ^lajjJl ^w\jiJl c—^I^*Jl 3| j3 — J Ij i ** L c.^ 
jjJ-^plj jy*2.j < J& C A.I?.^o ^sll AjljsJl ^1,1 _\_L^J|^ ^jWgJl J j^-il 


^j^-J j_&> jl ^ L$J jJU&Ltu ^__lll A-Jfcli ^Jl ^\ lo-l^Vl ^ J- 5*1 

^>- jy»L^Jl J jLJj c^— >-l J^jjb A^tA^wv^ (J j L l«J C jrJJjLw^ *-^*^ J^ 4 — 

^jl ^lp ^j- 4 l-bj>» jJ-!3 i^JLwsIsj Jij — CO j^>J>cil ^JslkJl J 

a^lj j-fcj c Lester Brown (1) jjl y. jL~l jl c y»VI ^JLJb- .^lU Jl 

cp ^jk^lj ^ (^jj ^ jjj) c/ j jV 

y jl-^l jJl£ s-^S* 4 J-^L^lJl y* ^jSCoJL) V Or.j ^IlJl jl ^ wL_S"l 

.jaLJI ^j-4 j\Xl ya oLll J CjLLoJJ aJ^-vC ^ ll Aj2.a.L>J| oLj>- 


cJ9-LgJ V ioJkL. ^ j t(J ^ jV' 3L-.L- j j j ,/, y' ^ :Lester Brown j J (1) 

.ijllatll A-JU.. ! ' ULiPa flJl ^jS* Lil^” ijL****^- ^jA j^\ olJU ^ iijLjjj i_iJl ^ L* Jsla ^U 
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2 I 00 j* it I ^ jin< i7t J (tUa! I 

jqJL&JI ^jl^lll I (JjO^I ^Jp 

OLS"* (_£.-Ul c wbwL^ . J»*VI ! 2Jb_& (Jlj L» dJJi S\J 

^ Ol^-^Jl y l3ULI ^1_p J-o^p c 4_^3 oJ >ti]( ,>^>0 Ip jb? ^ j_j cdi 

.^»LJl ^iL*Jl OI-bL ^ 4 _aj ^ b yia y>j ^il*Jl 

ljL>cjijl V 01^ ^dl dJ_pl y 1 sc>-l y w\j&LJuj uj\ LJlj 1 )jj jl ^ 43 

J-i-b Ic4j lc2 ^ j ^j\ju Lj jju I^wLp £_Jj jlJI jXl J j Jos 0 1 .1 JlS w> 

J-b JwL_x^ j-^j c^j jjj^l Jy — Si ( j^2^j y oJ — ^1 jJl 
yob Ajj^i OS .bJl b»l .J ab 2d ^Jb-Si >-^fl iS j iwwv^» 

{ 'j* blj^S! ^ibt!l jlSL- d Jxj 0 l-£j.-\J 01 (J jVl -XxJl . d xj VI 

^LaJI y ^Jb bd~?d Jlill ^J-^vo ^1 _p obJbbJl $.1 »-wjJl . 4 >- 

.(_£ ^>-1 413 (^b 4 jjLa>» 4x 3 yil jLo-P*Vl cJ jbb L»lp 20 

OS ^-£3 cJbJl bO .y?bb>*jl 4_Sb>- ^ 01 jbJl ^ J~Jl ^il (Jdx* OS iJlj 

^ ^a]| oSjb .o d-’V-^ xl w\jwL0Jl ^j^ba^cjVl ^c, ^ -b3l^ 4 « 

^b bjjjlj .4 db.Jl 45" ji - b S\J 4 j jlSsJl 4 >0bJl 4 *3l ^Pj_CjJl 

. OwLxj j^*P 

^23 .S-b>- jJl ^IbOl ^ J^ci! £jb» jS\ 01 bjfc> O^bilwdl w\j>-l 

Oj-*-^>J I jjlSs3 4 _^pLoJj>-I ol d«b J I *^b 0 j^Obijl OLS" s^lil 

j j — ^ i ji — <ibVi jj- 4 c j^-^ 

^ 'j A -bjil objO« OjVjVI fjb ^ \ 4lg »**Q d^bo« jbj ^ IP 

Jj_P OJj j-4 Jj>cj ^LJl wb jil j JjdwUl ^j-4 wbjil j 4_b»b0l J—jVI 

lxl<w» c4j^-^ jJlil 4 fl.Jdl ^b»J w\ ?»~l JjdJj baJ-LP . y ^il 
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«HWll 


^J-P Lw4 j C£CJ j-4 oLj>- J-Lvlj J wLpULJI wLp bl jil J 

.4>Jdxil J3-.-01 wbJ->- JaL? J3" ;c_~ap 

(.{jujvj ^Ju jj 3 ^ *» ^l-Xxj . o^Lall dJ jjJ cdJtiJl |il *Jl ^ 

3 *^ ^ l 'j*» l)j2 3_d d^ *>- 

j >-wJl LJL> jilj d»l ^ c3^ **» jL^^aJI 1 


. C_ l— 1 WV»J I OdxJ «-\_3 I C^}k I 

33- VI j— ^>jw>ti ^j^Jl oldVl dJ jjJ ol cl gJjl 

4j L^-j ^j*ol J j>4 *-^ 3 jj c^-i-!l cjw^>tiJl 

V Odil jl5w» jiff cl 800 j»L^ ^ .c^jv-^sJl ddll ^ 
c^jjdoJl 0 j-aJ1 ajL^J (J j . jlSCcdl ^IJjo ^J;,Loj >-1 ^y» % 3 ^1p -bjj 
J *^->- di-S3 3 -* ^5^1 oIpUjj! ^ j_ 1 j 4J c% 47 <j,| jt-Syll £—a>j! 


^JjLfc 0 j j_* 2J ^j/g 1 fl ) 4Jj jJj ^ tflgll <Lj jJ CaI flAJ jj . 4 LaLI .2 j A*Jl 

CAiijfcilj CaIaaJIj ^1 JtlflJlj CaIjL^cJ^I jl .OjvJ^l (JIaW P 

4^*J~I ^*ajj jdil CaLjI j-dp Oj J^aj ^j 4J( 0 aj j 


4j! c 


L^jUj ^ C)t Oj 


^1 di-S3 iS^ji cJL^Jl j (J^saJI ^ (Jli-1 jj& L<d" C^I^:U (J jjJl oLdl 4 
(Jl^-1 LoJjl* C(Jl ai^Vl ^ 3 ! ^3 P ^Jb l_^p jj 4^2^ 4 aJ^ j j g_l? 


o^yLaJl l)Iw\JLJ| ^ iS^ cl^-iJljj . LpL-v^ ^ di I c-A ^xJl ^ 

JSI ^J-p c^Ldl ^ ijps* ji ^ ,^1 $-LwjJl aa* 1 ? ( 3 ^*“ 

J Ajfc> c^ wLsAJj . (JIaI^VI 

.^.u,^:ll j jvsJ-l 0L4VI Oj-^ c2c7 <j,j 7 dJl jil 
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2 1 00 j* L a 4-j^ in >T I 


i7t J (^1*1 I 


^1p j! j-oJL^Ij I C- Lp cj-«l ciiij JS* ^ j jj L^-o-Lp 

cJlj U j . Oliv ^Jl ^>1 Jju ^ ^ L2Xa*J>I j o-JL 4_s^? L i-1 l g_^lijl 4 jl>-I ^4 

<Lo^*J 9 * Sj (J,} OjJu^J LC.j ilxJl Ct\£\ os 01 yS' (.^jAjSj olj— J wLaJI 

Jw\jc« OU c4pLfljjl c 3 j.** Oliv-^Jl .ilJju jl ^_Pjj .2040 ^lp (J 

j V c-jIj J-^9 ^1 j — 4*yi 4 jL^J ^ ll?Ljj c_3 j_^ j — ojJl 

.2100 j*1p J j1>*j 4^j j jaL 1 1 J,l w\jp cuJl> 01 JjLaj ^ _/ 

,<^S ^'Jl jj^*w j*i jJl I4 j& 01 l_^-wvj>o _\S Ljl 4 

0jv£>- Oj ^_J £_iL> U.j C 4 Lo->- 4j*_^J Ijj2j yu ^ Ip ^_Jl 3 y J l_\ & 

BLr Jl jSOl <JlU OVI l*J ^Ijip,VI ^ c£ >f 

. ^>- jj ^ iSsj cc^*}^wJul! oJ-b ^ iSCoJ.1 J jJj4-I ^4 

ytS^J J 9 4JL_^ 4_JCo^> 1 >j\ J J 4_^>w\j_£_Ll 4 oJti?Vl cJO cl J jjj I ^ A3 

jJ ^jSvj 4 pI_Lv£? - 15 4_^wOJ d^3 jJl .J J *2 L Lg_*>9 

c^IwLa! 4_4jL^4 oJ 10£"j ^j^pjlj-oJJ cpIOupI c^1wL^ 4 j 

cC-^lx-^il l y> lJuj» ^>- jJ js^sj ^Jl 4 _pL-v^J oLjc 4 Ijjfc i)\S j .c-^LiupV! 

1_4 OLp^V*' J C4^4l_3ti? ^ ^ J ^J-4 wbjll OJ L^-JJ oll3C4 OLS^ £j 

. c3^mj! ^>5_aj! 

( jJ jjVI) (J (j 4 ^ ® C^)\-*-A^^4 4 Jl y . p 

CI^LSaOI 1 ^-Zp 1 jJ lOw^*cJ IwbwL^ 4 _oJw\j _^4 L^- ceil ^-^’*Vl 

^4 ( J ysj c_i c^— 3 *^\j>-VI ^l^ll ^ipj .4 L>-LaJ|j 4_jjt_v^ilj 4 jLi-l 

Oli-4 ^ J *>> Life J J Jjl4 ^ 4 L 4 I (Jl ^“^1 4 sO'jL*-^ (. JCy^Jl 

. jO^Jl ^j-4 ^j\j*^All 
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<==mNI 


j^gj| qj® ri oLl^ Jl^il ojLcI 

j-o-P aJIL?Ij c ww^^>ti 4_dL£-« C* ww^J s-Lj^Jl a (_£ y>-\ 4 fijli? jl ^ P 

oLij bi oli ci^*j 0.2I pL> Lj 2 jl j - ^ c£*-^b oi w*j^[i 

.olji! JA 

Ja*s~ *LJUJl Jurassic Park c->Ijj^L>jJI AJL-b- j^JLs ^ 

UjwUxjj Ci_i^^ljj ^ '*■> tCU>lj j — s^UjwUl — a 4 — j 

4j| jl ^ip j^l Jl ji 4_)l ^_P . ol .J“l bi Olj j v^LljwUI 

I jj& jb 4 j yu» oU>t-w<>-lj .iM o£> jli iO \ ^ 1_OwXJ| ^ 1^-^xjU Jjli 

e_3 j j-aJI lb_& 4 jL^J J j1?*tj . jLil J-jlo ji Li- 1 

.^jj>jVI lg **> J ji ^p c_3VI jj oli ^1^- LjUI j^>- 

I j-A ^ <S 0 Jjb Ijj V o y. jj ^li c J-3 U ^S"5 1 — o-S" 
jj^j c^j^l ^ g-« 3^3 c^cdiLJl jl j s>- ^Lwwji^b jl j 

. jl^jjl « J^ljJl ^ jjJl lw\ fc> jl jl *J| ^-Jj* j^Xj wli 4 j| J X , to 

Cwbwl> £t^wv_Cd>^» jl J *>■ ■ LS J>~\ AJUl^l ^j *JwL> ^-£3 |j bj 

jjj ^ ^ coLuJcJl ^ 0 ®-La 

oL»j-^j^j ^Sol di-t ^ u^3 *u^ J a* uv* j-^j^j 

^5\J c4_<Li“l o j_A ^ 2*j jl ys>- ^L^wJi^jI aip! l?:^L jl ^ * Laj Ij jlS" 

^1 wL>- ^wo_i- c43j b^Jl 0^ £J J .^>“VI Oj— Ll ojjfc> 

JjLs^sjJ oUI OwUfeLJUiT.^ll^JL^'Vl jlUJl $-1 j>oI ^wo->- ^ 

.VL^I ^_5^j c*Xju jr^J d-ws^ ^3jl 

Richard Dawkins y^ 3 ^ £* ^ ji 0 wUL» 
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2 1 00 j* La <Lji tT I 
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The Selfish Gene (j-hVl uyM) :>j jjL~51 5j^Uo ^lUJl 

il) Ob j-$-9 j' ~ ■■‘-»ll I jjt> ^Jb a j]2>- (_£ J !l 

Jaai C— J eL_J-l ja 4P ylA JL5C Al J,l SU-I o.iL_pl ^y _ jili 4_i 

^ ^SOL . -l*j (j 4 j fc ^-® JjuJIj jil I clj 03 J 

2i ^3c« ^xJl oLJO 3 Jp cjLpL.ki? cl 4jl 4 jIj_J| 

3 ^jL*Jl ^ 4j| ^1 j- 1 c£ y^rl j%-> • I ^ 1«*JL»J 

160 ^ip ^ j ^ C^l ^ J *-t^“ J-^Jlo*lJl J_j 4j2j15sj -bjJ ! 4 Liil 

j%-iU^ lyr jJ ^Jl ^UIp 4.3 c^-^l ^ j ^ j 

J— J_^jJl 43 ^*-4 ^lp ^j_jj 3 IS 0 Jj jSsj Jpl33 ^ ^_> I ^..Xyg ol j3l 

.oLJ~l (Jl^Jol 4j ji^LviSj JSsJj c^l-j ^ J-^lSOl 

c2050 j»Lp J j!>*j Ail b jlaj j j-ygjj j OJJS wVxjI j-a ll ^si2-C 4j| j^p 
c^JlS" CUy- • 0-l>- J ^ {j* (J^*^ ^ s-Liol ^jJj-3^ 0 c — ^ J-^ 

. (oLJ~I( 4_*J S*l ^S ^ (2^°^ ^ j-^ 2050 ^Ip J j-by aJL ^jl) ’ Jj— 

c^^vLi-l ! j-& -L^c 3 j 01 jy- ^ j ^y>y oL-^li-l Jj>-\ JJu c_3 j ^ j 

4_3 C^-^!l jil *Jl J-w^Laj Lcl j c_^^Px3 4JlLJfc j 01 j—jJ-I 5-1 JJ V 

jl oLLaLJl j c 4 wwJl jl 0 j ^t^JgJl ojl J p! L^3 Lc. cOJ I-X5" 4 

. (43jl^-j 4 JLj| j Jj 4joLiUpl 4^lil ^^S^LjI j cL^*-« ^toLsu ^lll JjI ^*Jl 

$\jj o^lpl 4Ipl 4j| c jo jJ 0>*^ 5** Jl5"j3 

. 03 jJl! I j OLJ^I oy. (°^ j-SaII 4aJJ-I) ^ 
jt-X^-lj il . OUJb aJI jLio L^i-p Ijw^j J^CJ l-ijfc* 0 j£-?. l — ^ J ^ 

^p LlLvaaj <0l U J_>-j cAjI 0J ^jO’Lo-^l 0 ^ 3 ^ill 4 S 3 V! j 
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6 J,l 02 yd I 

4jLo^>cJ jJl P Ijj A__jI OJ l£2 o->* O^S" I Ij 

Jj>-I l)I -b V ^ A_)13 l L?3s A^il ^ 1.5 01 J ^ 

Lsj ^j^UM AjI OJ J Si ^1-P Ij^lS Oj 5 \j L~j y*> y ^c. 0 y 

c<L02l> ^Jl oY^L*ib c<_- — j ^ 30 b ^j-^j j 

^ j-Lji-l diJi ^SjJ 0 -^LpI ^ ^>c£.j . LbiSlS Jji-b AjI OJ Si 

^a\ y Jj>-I LJ JjL) c_ 3 cA-^O^b ^Jl obL^wJ~b Ijwli- 

0. jJwX5"j a_J_p 013* ^wi Si J^JuU ajjvsj $.1 jj o^LpI oJ-S-i J ?u j_j 

Oi-Si ls^ 3ij .AjLi-v^lj-4 
(1) t5 i jJO jJl^J ^-oJUJ ^1 2u y^\ LS Jj^ jltf c^JlJI 


.Australopithecus 

AjLbi-l ^ l3^*“ °^S_pI 2 y>*S.4j^ (_£ jlkj j y^j ^1,1 Aj j^VI J-s^j J J 

Lix3 ^y2.j bC.^i C c_^wvO_>- «U y LjL-wsJ>- o^ j <L&il 

^JJ y) yy cAjj\£o A^2 j jj ^ A__PjJ ^_> c^jJlxSl 1-i-gJ AjI 01 C^-lJl (3— L>- 

. JjVI L)J->- j^VI Ajb^J ^ bJ *-aJLxJ co I ja\ j AjsjjJl 

jj^o AJli cJJLaU L3 Ll« ojLxpb I |Jb Lc.j jjjLl«-JI I 0j& 01 ^ p y 

0A^*-b ^^wvO AjI J| oJLP l **^j ^\_>- C 1 ^JLi> yL^J 

.Jldl 


j _^kJl 0 jjU ^ L_l^ I j ^»Lp j yl> J.I y~ j-L* jo J i^ ( ^jlj_jl5' : Australopithecus ^j^-' (1) 

(j»^r j^O -baj A' 0 L /’b-‘C' Aijj ob A^"'j ls^ sUIp c5? j 


307 


2 1 00 j* La <Lji tT I 
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1— w^-wwvj 1 y^* 1*1 */2 Q ) ^ ^ jl I C— 4 J>j 2^“ Ol C 1 ^ 1^1 

JJj>*Jl jj-ta j 4j>t_J^ ^il o^-ill oLi-wLl j .J^v^jaiSb Iglid LJIj>- 
^J.1 j*->tj>- ^Ij JJL! .^t_ll Jjj— ^i! cASPM Cj^r 

^jA_^-l 1 w\_^_3 . <L» P c-^b-^'V ^i 1 “ - -a j»\_P \__J*^b« OwLp w\_L« £*jl 


j J^O d^>0 C^l — a-Ol J*^ J$ L_ 



,j^ ^ c£' t% 70 ^_Ll 

^j^o-ll 4jl *0^^^ Cjh^* 4-~* ^*l-b^l I ;3jb^l ^c-« 

ojbJj>&iJl OVi J j . j^i-l jJ ^ £^jjb JJ-d ^ 4_JVI ob-^bbl ^lw\ 

c4_wvi?Lll j»lp yjy)\j» o-*^-Jl ^Jjl ^j w^ojJ-l J jb>- o 15 4 J c-o-\j>- Jj 4 j| 

o^b j o jj^- ^4 Li* j J^jl-bij L» c^^b*<*-jJl y^^ y^ bJLv^-fijl bjw« 
jLd^l y& j*-> tOL^J ji\ y* Ln« j-o^P ^LjI 4jjUL»j .^cJj j% :>c^“ ^ 

• y*£ J\ <jy^ dJJi J* l}j^~ ^ 

Y cHARl oLo-wwvil j» j :*4-l Aja.I 2 . 1 ll dil> UL> jdo jL_S"VI jl J — > 

(S c3jl — ^ ^ cJi-diSl c2004 j»l — p ^ .1 — 118 (S y^ (Sj—^ 

jl c bias I_£_l« li y>- 18 fjb 4 a.bill 0 jj£> y £ju jLd^lj (^^iL-o-dJl y. j 

y& ^Ur jjl J jjdo-dJl ^j»Ll>-1 C^P ^j2j ^-aJ . \jj jj LsIs-oj>“ 18 c5 y-j[\j 

^ AjwlpUJl L^>-ljjl jl j\ p c cd« ^Lp j j-4» 300 4 jl« y2jd\ \ ^ *j 

1 j-A y*~*j .J^ii jujl ^ ^ j-^ ^*>bi>-l Ljjlj ^ HAR1 4_ikL« 

(j,l cc^ j jJ^.jl ^jjbJl aLJ^ 1? j ^xL« ^J*xdo aijIj cJi? HAR1 4 qL> 1 ^ jl 

Ijdo Uibo^ ^Jl ol iwbl cdlS" Lc.j Ia^J jj>^ jJl ^1 jdd^l j . ^ ,L? jl 
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JwLj J xj>- 4 Pjj j£S"t J j -bj wL>- jj 4 )l P 

0 l— »»vj I c4_ul j ^Jl 4_j>-ljJl . »4 l_j I J w^&J . wCj2_^3 ! ^*^i 

U -JJ . LJl>- 4 _L^L^j li j c-Ljo 3j^« JIjjJjLj 

Jtt jJUlJ j ^jjLoJJl j j\ iuJl ol« jjLji- J,V1 c-^-^lJ-l JJ^- (j 4 

.02 jJLlil 4_ali-l ^ jj-j>- s-ljj O^IpI AI>c_J| 4>s^Ij ^J l 


oLpJI^Jj JI^jajLu ojUI 

4XoJ*}\j J,l j >- Jjj* JljjJjU C 2 I ^15" j l)Lc*J^Ij J ***31 (3 j Q-) LC.j 

Jj y>- J-L« c^3 J c* olS dJ L (jl jS* . Cw>A« ^lp <_J* Si 

<LJlSJd l y» Oil Jj c^3j J 3 oJ-!i OISJ . b jj j! ^Lp c-Jl!I <j\ >0b 

j JJl ^JJl Jlj jJjLlSl i'jj* J JjLaJ! 4jI 01 ^£^> ^?0b> tl3 

. -Lj«j J-gP JJw4 

Svante ( j— .b ^bL-) o 2 j_Jj jl ^1 p 1 t2009 (>L_p ^ 4— 5l 

0^1 J* c£j jbsi\ jJ dX>*%. (j^L 4 Paabo 

01 (_£2 JJ^- Jj*j C J-«lSol Jlj jJjLj ^ 4_J J^-4 4j>c_wwJ JjI J *j2_Sb 

^ j-Lj>- OlSj . J^CJ Lj>o jU I jL^I ld-& l)15" . Jlj jJjbJ CjLjI-S"” C^» ^jj» 4jI 

^£ ys>^i Lo n^£jy z3l ^ ^-Lj>c_U L^jL1>» 1 xs> yj» 01S" bo3 Jl jjJjLJ 

.4_cw^Jj ^1 jj J$ 0J-5i Obdi^- Lo^SsJ c^wIpIS ^jj Oh*^. 3 
Richard ^jLlijj) 2 j j— iJL^b jJ jLij 

oAjfc $-LlJI o^LpI l)J :a slijj ( jjb) oj^l (^-Ul ^JLp 1 aLc4 c Klein 

J^« c Jlj jwULJ i] jJ-c^ LaLij>- ^1? lllJsJ 4_b^l ajI>-I J^j* ojIS" 1 c.j 
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^ Olj^-£ ol^yu OkJ^fl <^jJ Jj>-^j .V ^1 c^wL>ti]l Aiplk^b l)IS^ lil L» 
. oLo-lSOl c_3YI jk 4 j>-U| LJj^r Jjj-^il cFOXP2 2^— : i-l 
Ik* ^ <j^olj Jkj^->k c£-0 01 tlr^ <Sj^ cM^” 
kLaJl j^k ^1 p 'j* 1 3 OIS' Lc.j (JljjwULJ ol 01 LuSk oil .y i-l 

. J-*j2j li A_£jLJU>» AjL> ^k 

i^3 I0J cja^OI kJ I j j c— s.-j y\ j & Jlj j-ULj 01S" l 1 

S-Lj 0.2 Ip-1 AJl^*l ^ 2_*Jl ^^__k w\jjj . S-LokJl ^JlZ^La ^LoJJ&V £— « n^2^*cJ 
^tk^j ^1 p 0»jj jl ^ (^Oil ^jl^Jl oli (Jl jjJjLJ a__>! oj £3 

aJ5o jlUJl George Church (^j-bjyZj ^jj^-) oIj-j J3j aJI J—* 

j^S*t oOSo $ jj>- ^J l ^J,! ^ j >- 1 o j-« JljjwULJ o-^IpI l) 3 c^jlijL^ c_^k 

^jSOr. 3! .dJJOJ Ak>- ^JJLj j-«Sn Aj J-s^ jj Jj 4 0 jk* 30 <j — 4 

Axkft Jk C^J>cj c^x-k ^1,1 J~«l^Jl ^£j\ikl ^ jlk-l j%-^w«-^2J AjIjJI ^ 
AjjUXj aJ->- ^ A*k Jk j AjI 01 £ $ i j^>- £* kOl 100 
Jju J>Ixj ^_> . JUjJUU ^ y^r ^ j^k-l lk& Jj_3ljj cl- *>o Lj-w>- J_ju ^j 

AjI 01 £2 £-U^J (a__jI l)I £^) Ol y* AJjjtil ^xkdJl i^J-k Jk w<> 37 tk Si 

^J,l l^olp^f *bkLl o jjb a jj o^IpI wXxj • JkjJJL-JJ ^ «15" 

-c £ (J k^jj (k 

^ ^k l>»Jj-P A^« j-^jall e_3jL>tll y2juj' ^ jj>- y^S 01 

.(Vl)I yy- aJLj-^ - ^ ^1 ^jlijLA ^ dJJi -bu aj^^.1qj J-^ 1 ) 1^3 JlS Vlk^’ 
wUxj « j 0-L« j-kl ^j>-! ^ j 5 $-ljj o^l pI ^ P C-» J-bi-l lw\ & JS" 
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. y£ 4 _J l 3 jL^- ^ ^2-^ <01 y» L») (Jlj jw\JLi 5 " 

c»^p jj j! L» Jj_p oJ_>o jJl L® ?(j (Jlj jJJLjJJ 0 

? ^>-1 Lv^>c-^ Lpl jl (^ib jl <«- - lij J jyJ.1 ^*^4 Jill ^ 

J-g 3 ^>-1 o ^yr j- 5 l Jl — >jJjLJ ^j^-o-^l (j — * OlS" li| Oil 

^Jl obi ol j *>- ^LiJl j 4VI ajL^j ^ *U*Jl ^/^—SCojj 

4 o ^lilfT cO-lju ^j-^J 0_L4 o wO jib I 


SoLpJI OJ9J0L0 JI ojUI C^aj Ja 

Jl*_aJIj $-L<JjJli . 4j j-Lj ^jJl 0 jJJ^-l ^j-4 4>wwvjLi jwLaJIj o ^SCaJl o| 

l 3 j ^*il y? l)I j-3~l ^ j ^>- jOi 43 ^sc4 I j '&£ 

LLlLjo y, j^j ^Jj ^ l ^ y 2 j* Lo-3 .(x£> — ^^-ll O ^>»li*l) |t — ^»l j 

o Jw^>- 0 LS^ y, J !l o J- 4 II.I ol y^~ ^jI oj ■ - 0 -o^>- ^j -4 4 <133 

OjiJ . ^\Jw^*bl 4 COVVI C_» ^1^— 1\P w\__J^4 ^3 0- --Q»P~ ,-fr- 1 O J *^jL) 

Stephan C. (ji* y • L5 — * *» l)LLo)j Webb Miller ( ji-L« oj) £—0 
olibJl cIoLlLo 4jVj ajlaIs^j ol Ll-*Jl c Schuster 

Lo- 3 .0-^ ^-4 l_l,| 1)1 0 *-O>-^cJL 4 c_ 3 ^>- y (ajI 1)1 (^3)Jl y> oJpIS yS^kj 3 

■** * 1 ^ 1 1 I 4__3 jx£,ySi£- 1^3 oJ I ^^L^sJl ^3 ^il oli"” c . ^i 2 a 

Jil e^l c^OpIS j 0 yL» 13 Ojjj V 4-0 5 jijil ^1 jl^AJ a_jI Oj c5^> 

aJI ^Iw\j>cI^jIj ^o-1?l 1I ^cJLaJl I Jjfci yJi£- . 1)1 ^^-1 ^ y» % 1 

^^Ip’ 1 I wbtol^ - ^ ^ I ^ - a) 1 c * ii^ 1 1 I 0^c_«J o4_j J^- 

COJ^-I J 4_*33 olj-ji-l ^j-4 1^3 V VI ^C_^ww4 LJ ^C_jj J Si C (4_j>-llj^l 43 LL 2 JI 
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(J? iaj I 


c Ljajl aL^ Lif . (Iwb>-I j I Jj>-I j L^j>c-ww^ *)!Jj 

jJ wi£j . AjI jl ^Jlll ^jp 4_j jl L-Jp (_£ Oil £3 jJj 4 5 ^JC4 

jfr .* 1 ^ c ^3 J s^Jl l*0~b ^ X L (2)1 ^Jl J-V 1*1 ^ LLw^ 

.AjI jJ (_£3 Jp C^OJl cA_wwvjjj 

AjSoT wbwL>- ^4 jJLj* (jl ^ j>- *L>-I o ^^3 jb (J j-aJ| luSv^l LC.j l)VIj 
(J^J lJl ^ 0 LS** C ^j^ 2,A ^Lp w\ja«4 ^ . y^A ^a (J ^jJ 2 J . ^-^0 1 A_*J>-ljJl ^j*4 

J^S* jji A3 ^x*4 ^j-4 Lu5\-C £*j Cl)VI ( 22 ^ ' (lS'°“^ (J e/ 2 ^" 0 Ob 

aJL ^ 1? jt-^J AjI Jj . (Jl ill <Xju j>»VI ‘Ajo jl c O ill ^ j^pT J ^J_wwj « 

(_£ j_^ ovi I JLcu *a_*j ^ Lc.j a >l^jjJL> j^i ji . IJL^j ^1 aJI AajLJC] a j _l^4 

Aj (jl y^>- £Uj? j-^*V I (J^O^ AjI j| (_£3 ^ j\ su i^jiil 400 

4-^LJl ^ja ^^o-ll « jlS" Ujj . ^ ^^sJl o j 4 L 0 JJ ^j| c-4 o-wwJl 

APjJ c C^l joClIl jjh j-l^wu (j dj>*j J^dJl AjI j| (_£3 JjJjc A .JLj^-I 

. J^iJl ^1 J* (iJJi wUj A-j^j jJl ^jj ^ c J-^ aJI Jj\ A^ 2 j jj olji ^ 

y>-\ (jl j—J- AjI j| (_£3 J wws-Lwj A 9 ^j>cJ J xaJIj JJ—j jjjJl j 

A_Lwv^3 ^jA (J,Ij^<jI 01 j-j>- c(LJLo-»-wo (_JS") ^j^ObUJl ^cjO* _jAL® 
^il (^OJl I JLo-wwO jl Ig**to A a » yg) A j| ^3 aL^» ^Jp Cc-^Ij i-l olji 

AjI jJ (_£3 J^^JLwO A3 ^jp C^jjJj Lj^jl ^JLlAj . 1936 ^1 P 

j j\P ^.^yaj wli AJ^\J c(j3jw\JlS" C-~w«) j jjL» (J ^3 . j3jw\ !l 

^4 ^1 J Ji AjI jl (^3 j\j>tl^l ^4 ?.l ojjJl I il ^ bc4 

^1 3j ^i*l ^3^w\Jl j ^ 0 ^ ^UilP^ 0 A ^c-wwj^l 
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ijjJI < 

d?lj o^Lp! Lli^p LJl^-^ ^1,1 1 ^UL Lo^iL> I_La^ 

wLoJ JU C?l j j-s^LlJwOI 4 l)| .V Lc.j C4dLS" ^ 4 )L>-^I J >- jJl ^1 

jJLi I oL^-1 (Jl^_*>>l ^jA 4j I (jl iS^ ^Ip OjwL&jl ^1 p 

^j ^ ilxJl ^_Pj-\^ . I I lw\ & 0^" LC.j^ C^*Lp (l) 65 ^j-* 4 j^Sl U L* 

ll)Vl (J,| 4jli C olj j-y?LjjJl C?L> ^d>- Uj>t3 ^Uip 0 4j>s_»d! ^lp 

dUL l)I |*_P j) j . oLj j jj jg.fl3 c4_Aj dJL^J 4 jI l)J jl 

j j-*2 I jcil) dy. 3 d j 4 jI yj a£*)Lp .iSLla ol ULodf iol c?l lj jjUl 

^jp J-stJl JS" I J -JU j-Lj d ft l)U c4j^l>- ta x!lj aJaJl j (^j »dj 

. Jj U_>- ^*^4 j ^-v^LlJ.-Ul ^ J^p*T 0^L*I^j! ^Ip Oj-d Jl 
?•! ^lp °jdUl c4-JLoJj>~VI O^La JjlJIwwo V dJ-ta ^4 l)1 

o^LpJ J da->-ljjJlj *Lp j-Liil j ^L^-l ^ j-L^>r Ov. v'j J 4-5 jUL4 

.4_jdwj>“ 4 jL> ^2j (^1 *Jl j j-v^dwUl) 4 jI l)J ^ ^c-J>c *,,? ll $.1 L) 

l)LLw* 4 ^-pl jJ C?Ljl Jp ^L^jJl jJ&Ll* d^>- ^jSCoJj ^y» 4j| ^SJu j 

c4PJJl!l oLo—Jl oU C|t — > • (L^ ( J^>-j^ oLJl (^5^ d. — *~j) 

c?LJ? 4^i^- cdld Lc.j cOdwjJl La I jl? j dju ^j-^J d-4 c—^*^L) ^xJl 

.(•yPi 

o^lp^f aLU odji-l L)l l)VI uv-^jd» IjjLs^ s-LoJp oV 1^ aj 


oLlj^-I cdl5" Lc.j 4 j| I jj& .La^Loj>-I LsI^jI ^ SCp 

,oL a!L>- ^ aI^LwmmJ L^JlSvJ 0^ ^>- j-4 cJlj L 4 4jLjIxJ| oLa_v^JJ 4 L 4 LLI 

oj-A o^LpI jSCoIl ^jA tjj^j jJ cL^jL^j (JU? c?Llw^-I oU-a J Jtdijj 


2 1 00 La <Lji jfii, tT I 


i7t J ft L Jl 


. OjtoL^" ^1, I C_a^ L»0«-WW\J ! 

jJ_>- $.L £p oli ^U-aJl ^loil oblS* c ^olil ^ <Jlo 

L?.flg 0*3 Lclj AOpVI 0 w\jfc> ^jp (Jj^mJ. 1 oO**J ^ij .£_>boVI (jy. 
^jL>- loll o~^>- i 'j* c^j^l l*-b& ^***^ o-^IpI Op j .oLtj s-l^l ^jp 

ob^O^I |t-^>- Ol-S" cJjibj . (I 2 JlS") aj J-L>- aopI oli ^03 aJ ^1 >0 

clS ^p j jjii bio 1 *op b$.l ji bOo3 Lu5\J .^Ij_aJ1j I L« 1 

bOP coV&I dJUUf V) . r J r \ iji y>- 4j>- j3 <LJl*_oJl oOO£> 4 _oj ^1? 
^jybi J Ij L> j .(oL^JJl ^1? ^jp L^»Lwwo^l j lo^Jj c^-3 jp 

I Ofc JOtOa O^lpb 1 Jli l_Jfc> J . 0«b>- *U$0 b j^>- jj» l) 1 O^fl g\ j3 P 

il)l ^jOxJl j^-pj) ,?-l j-flib 0 jO-Jl o 4 ^ c<j?^“l 

. (t, oJJl ^J-^T ^1 Oj ^Jg-^>l ^jP ob” bc.j I Ofc 

j-«VI ^ O JlS"" ol J j objOll ol 0>- /2 xj Ol 1 Lo^^l bl 

03 jj>t- j-*J obJ~l ^Jp ^ Jl j b» oJ-oJl ^yS^X .i?LOjl ^jP 4j23 

^Jl oll^i-l bbb O^lpl ^ ^oJj i yj» ijl^J Oil C j j.J^Jl ^ j Or 

jli lOgJ . col j j-oLl>o1I col <Lo jl-g-bl ^1p j jJgJl c> j bfe^lij Jl t 

,ljjtjOw4 i^y* b ijv? oLS^ olj ^IjSI 


oLpJI qjo oiJiA JKiiil ^ 9 !^ 

o 4 ?b-Jb«l ji J ob^*“ 0^“ bi^c Jjfe ! L>»bj>- VI j-^ bJp I jjt> ^^2 jj 

^jJb>0 l)Ij Odju wL«l Jo CO-O j-OjI ^Jl obi j^i-l ^3^°. 

J-a tbJJ-b! Jlo 0 4 ( 3 V-b»^fl ^Ip -^j^j b^J ji obi j-j>- I — >ojI 
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?ajtJJLS! jUsLuVI ^ 4jLv^ j 01 yp~ j! 0O-0->- aJ yy>- ^ OxX 


oUl 




JjjL>- ^ip I j^IS ^JjJl 0 5\J c 0 j-dJl l0_& 4jI_£J J jJUtJ 


^j*4 J& ^ *^\j jl? li? jjj j*JUJl Cj^ • *— -*^ 2 ^l 

. 4_jl j>3-l a^JLOJ ^J_p c~>*^kiS*j <Jl>ol 

.oldi-l ^Ul oJ-j ^Lp U -L3il 015" cOVI ( - 5—^ > “ 

. ^ (5 y y> 4JL> ^kj o y» J5* ^ -b^lj ^ j^> ( j_ X£ Vj 

^ 2 - 4 jj ajljc« oUI uv 5 ^ J y*^\ ^j^Sv-o-ll Or 4 

CU;>o t £ >1 olil j*?- Jj>-ta 4 j*0s j j*j tOV^ .^OUaJl ^ 

L^JO^"- ( j-« <0^“" l 5 iJliA 01 a <OaJOj .^OUiJl ^ \J^ y 

. Jj-bu J5" ^ -b*-lj UV 5 ^ - *3L*3b 4-&JVI olil j-3~! Jj-bu 

(_£0Jl ^1 yl~\ 01 jJ~I viiJi JiU cL«Lc wbwL>- 01 y~>- Jjk*- 31 

oUl j_o>- 4 j V-> oL<Lv£? (jy # ^*_o->cJ (j jl^- j^j 1 ) jP^I j^kL^Vl ^ ^Jj 

0J-3p c4j>cJj>-1 c35 jjj[sj>- .oldi-l c_3 VI J3J c(a aJd£- 

cJ'^k^jt]\ ^-oj>- 01 ^j- 4 ^1 ii-1 ^Jjlc ^iSl oliwLl J <cj 01 

^jp L»LC wbxj ^4 1 Uufc j . 4 xo>uo3 0 J J lsc4 4_i3l jl>» 4j J^jjl 4 £p"jVl J 

• (* 0 j^r! Or^*- 

o jjb 01 L^J «^-^-v2-!l lOjfc ^ d-J^ ol > - j3 iJliA 01 y p 

dold3-l 01 1 jj 2 -JdS^I L 4 -L 1 P oLj>- VI $-Lo-Ip -LaJ . V-3jd-*w4 4 0 LoJj>- VI 

o^jj>r (^jyjJJLSl ^jU^I ^1 jJl ^j- 4 ) ^L*Jl J^^Jl i-Jlv^j ^Jl 

.01-4 J-^»J j^il ^ 4 j ^.3 j (_£ j !l L^J jJ wv5^ou ol j-4 Oj j-v^ ^ Lp 

. -L-wC^-l l^J yj ^lll 4_fiJ jJ^Jl (-JLsa2J cHOX dol-Lo>- o3jfc> ^o-wwOJ 
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ji ^j\J C-Jblb OwJ>- UL> ^1? Oixjl 4j^.^.L>Jl l)I JwLj L» ^ 1x3 

. L^-wwvJij dJ b* ^ 1-P 0^^>- ^i*l d^b-^-l i*_^u |t— $A »^2_pl 

^t\s> jj ^*^5s-C ^xJl A-J-oxJl 4_Pjv-> Jj>c_P C0jJ-\j I jjfcj 

. d^U-^-l J j) b~ll ^cj jlxll 0 jJlSj 

^j&\ j£- ^ jJlo Lo- 3 4^_j j ol iJllA l)I eJa v^l 

obdi-l di-L <3 4 JjL>- ^ i^_P*}bJl j /^ x3 . Ow\jw\_P yA C->1 d>- 

. ^£ y-^l oldi-l CJ>\ j£*S* y2j[^2J>- ^ L_^P*lAlJl i^LSCc c<L^J )\ 

jJU- Oj ^3 4x^JgJl l)I U Jj>- jJ si j jjl ^1 i 1 J J-P lil j 

jLxil L.-^j 1 o ^JL> l^.^wsjaJ 4 aj ^LJb ^ xSl 

(J jboxil ^ jU ^IxJl jl l)| 4 >L» j-^j 

cl* jil o ^S vj dJJwiS" .^JxaJI ^jd<JJ ^lx!l jLb^l ^ wj jj uj 

. 4^P y sbj ^J-P j {£ y s> H L^-**>*J <- S»J^ 4j jLoxll 

(J*AxL»l J_j ^P L»LC OwL_jJj>- 4Jj>t_^s cd>bl j-J>- Jj__L>- ^1 4 3b>lj 

4jI j jJl j*J_P J^*b) JLoJj>-I bjsjl .iJljjfc cOlwL?-j ^1 ^ ^JdA-l 4 jJ^- 4 w^b*- 

t. j l . , /? ^>r . ^j o^l., x^a^ I i 4 <-\ ^ > 4j ^-^-1 l * ^-1 1 ^ I >»\. . b ^ Lp 

4_o_ : _L>) 4_Jjs» lltb 4jb IjiV ^^Jjb 

j\j 1 lw\_A O^IpI b^s_^ C -A_XJ JL^P Jj»3 ^3 jJ 

4_)bxj 4i? 1 LjwU C^jI j^LwwL<>JdwOj 4 _J|jw\j15" «C^ ^ J~~* 

oL^d j $-1 ^xdJ 0>lij C-Lxj b L« I ^jb» olSCL j jil 

4j I I jj V (J, -^-Sl -X3 J .^jj j-J J^ 4 ^LoJx! ^J>- j Jj j 4 

^*j ^joLwwvj^I l)| (£2 S' j jiix!l oli USCjT jw2j wlS 
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.wbwV^- ja j*-> 

J ^ 4 ^ 2 _aJ( jj-LJ Boys from Brazil (J-j jljJl ^ p— Li ^ 

li)l clJJi *j tl ^Lp V Ail ji P .wbJ_>- oLJ~l Jl Lj*> o^l p| 

dll' ^j- 4 (^1 o <L ^JL_p dr 4 < — i oL^wJ^I L)L 

^jA ^Lla c-> ApI iil $-LouLp Jj>“I ^5*3 Lo^o . 4 «j>o jbJl 

AJLgJj A^lj Aj^ j2 l)L 3 A-J_p La ijl ^j-LlJl c_J_pli c Jjw\j>- 

.(ajjLJ! aS"” ^?» tU U^pj L)i ^Lla Lgj-gjLal 


SULa^I £jj&j 

4^23 ^ Things to come ( s-G^Sfl) lS^^' r»A^' ® c — «ls 
cu o- cojLjii-l oLJ H. G. Wells jbj . ( _ s >- .(jiol ocJli ^ 

V 51*11 ojjwL oLlxJI AdJl^II 4 Al*Jl c—4 ^A-l d- Sil^l 


^ ol jl^-l £wo->- .U^J AjL^J 

C-^>c-wwol jJl j\ LJl ^J_P (j\j o^l ail oLL^lP C-> j J 

^UixJl ^a 4_P j«o3f IwLj Cj%JLjiJl AjL^j ^ AjI j^P . ASLiJl ^I)Ug| j 

^llfllll O^Ltl^l ^ o!jw\ fill 4_aJli 4 >JL*flj I j^tLwwo J 9j C ^IfljJl (_£ J -ju 

Jj>“l .^L« j}\ ^a wbJ_>- ^jA OjLjsj-l ^ Ij .-bwL>- ^a 

L)l c— i y*3 ^JjLlotJl (j jAL jJl £cJjtJl 4_Lai? |*Jj C^-LaJI JjfciLiU-a 

oVjj o| L^J o I-La jjb L» (JLcm3 j) aJjJ 4»o^I ^ 


.wLju ^^aj Ljwa ci^L- 


.VUj 
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L$Jl — * Iw\j>-I j ( j P ^l L y * s-OLiJl J, — 

jjSo ^ c2100 j»Lp U-Up L5 — ^ 4il y^ . jj-v^*Jl j-« l)1 — 

Lgj cj\£- ^j ^\ OJ il £-^>- I ^ $-LoJj«Jl 

. 1*-X>" y^ La^wLp 0^ Lo-S^ cL^_>-^\p ^1p 1 Ij^wLS ^ ^-0 A-J d-^l 

coL^jjoiJlj y>y OLj>0 ^ 

^r 1 ^ Lp OL^J^H ^ j ^Jp aJLI^o c-JlS"j jj 

. jL^J^fl Jjjj 01 (S {^h > c - ^ j-^j 

ojj>-ij oj — . oi j—J-i iv^yi i — kjwLv^ 

v o jJLJb lJu cAjLJ^I oUI y^*-\ a_j j^T ^01 v J\ju2}\ 

AJL«l5sJl ^ys\ j-4^1 £y* y-^A J->-jj l-L^J . ^Ip c_3VI 10 

c^g*»»lg!l j-o-scsJl ^ Ip ojwLi (3 jjjj Lc.j ol 5l ^>-1 

j»Li £j* lS j •** c^j^JLj V ^j^l j-*VI OJ-L 01 

yiSSj 01 (_£ Jwbtilj JJLjL> ^_J Jl J-®VI 0J-U ^Ss_oJ>l yA (.(£ y£]\ 0-\ Ll 

. jOvJl ll^ AJj jl ^ j Aj>- ^>- AilS" J-v^ 3 (jy # Ixjj^ 

cljj ji-fliVI ^ I jJLL>- l^Jjp^LoOxJl 01 cOJJOJ Jit* 

^ I ^j| J-oj>- IgJxx j • j \ aLv^^ ^.^.3 LjwdS^*V I j 

Jju ^jjLii-l (.^Lj c^U-^j 01 0 I Jj jljij'VI ^ i^y* 

UJlju j . j jJaJl o jj L^-l5l Jju ca_j!jj J2-L>- a *p jlS" 0 Lj>-I J“ <> -* j OJJi 

I Oa 01 . U^.Jl5^ ^j^4 c_^> ^SJ l) 0 jpjljll l>» I ji— 

jj^Pjljll 0V OiJij l0_^I ^j-4 \y 

c_-> ^iib 0 cL*-« ajLLj>0.I 01 a^pLo-^-I A-jj^Jl 0 j-*»jLc 


318 


<==mNI 


ol yb 


y^y 


•jij 

S>-\ J li}wL>- J$Z> (J jJl H 1 N 1 yjj&j 

. jl jbiMj J ^J^Jl IjJ jJLajl 

j\ ( j_^»L 5 l 01 I g_£^-l j-> ^5— ^ c^> 0 ^ 5 \ Jull j ^ «j 

l)^-L*jj col jUJI jl ^bJ^l 0 ^*lg a co-^ j.A^- ol Lj y>*j 0 j g_>-^j j 

jjj» c^i? y^^ Lo>I j-«! 0 ^_>-!jj 0 J -53 c^JUall j ^>-1 yd\ 

^ jUuijVlj ^Jl 0 015 " lij .oUl jJ-l ^L^>-l 
. obUdl LluU ^iSl oL>-l-Ail -bjil y 0? UJ-£- 01 0 J-S 5 yx^p 

y 2 j 6 y^y ^ y^ ^ jj 4 1^1 ^JLla 01 c 0 J-S 5 ^Jbul *j 

cSIV 0^ j-&Sl 'kS' apLlII y2-Qj y^y y^ y S J — 1 HIV (£y^\ 4_pLlII 

Jilb j <J,I 1 aJjw JJLjl j% > y -^j^— ^Sl ^Lv^l (_^wi Si 

d 0 l 5 " ^O^ljl I jii^l 0 »wUp jjJl ^ii-1 y ^*>LJl \sj\jb yj>y s->U^I 
oj j^zj c^AJl c(^V) ^Jp y L®l _/* J — y 

C) ^j^LiJl 0V £ ^ 3 j-OJ| JU-jJl yp I^p <- 0*3 c^l ^Jiil oj^S" 

015 " Lc.jj .^1 >Sl yy 3 c^>- ^SjUJ! ^ jJlSlj 0*VI ^ ^jl 5 "Lj*w* 

jjLwOi j j ^1? (0^ c^^-^si ^ j^uJi jjls c-^i s&\ wii Vj oj 

^jjjl-LP jXy^Ij ^>jU^ J Ol^-^Jl Aj^ 3 j ^J,l ^wjjl ol ^jlLJb 

oLil J^“l>^ ^-Sj LcjS I s ^ y 015 " Lc.j (jJ ( j ^ y y~~^ >m • ^-0 L>c -^^S 

^ c_^ww^«wO I y&> 01 - 5 " l-^sj ^1 ^_ , j l^ 5 \j o^^_>-I ^LJwju! 01 j , i^’ 40*-^— 5 "l jil 

.c-jl 5 " yll y^ c3 ^1 ^JLaijI^ I0_a 

iijj> oL>- j-« ^ yy-& y (j ,! y i — ^ j-^ oL>-ljall 01 cl-\ y*-*^ 
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. I 4-^wU ^Jl t- -A ^r * il ['f t ^} L^£* ^ ^ 1^* ^ I?,* *** * I 4»U ^xJl ^ 

j-«Vl ciilj ^ ^LzJl ^*>L*Jl 0^^ Oi CcJl^Uj 

^j>- £J>-L ^*}Lp LgJ Jj>- jj V 4 J oL*-Sl ^^dl aJjj dl 

£*Jl*J V AjwL^? (^1 ^ 0 J^7 ^jjl ^ jjJj J^f j5Cjl Oj .OVl 

Aj I Jl^Ltil j .4_wwvjjj ^*>jjyiJl V AJL^J c L>i3 Aj ^ fclisJl j-^Vl j-^ 

5jjj c-^-wwdl j^l) (j-dj) ^jjP (j^ i— a-L^- 300 *dL_& l)15* Lc.j 

£p pVl oU*“LaJ ^JLygJ 01 cAjil^lJl I 2 J&L Op a!?Lo^jj Ojdl 

.LgifT a_uJ0LJI 


1$- ^-^*> pS”"! J ^ 3 A^Ldl ^j<2,JIj j j\j ij A_^^wjJlj l , J 23 ^p! Lai 

l_L& 01 AjlJLL-Ij .4 ail^- d*}Lc*> <kLoJ^Ki 4_La Jj>- jj dOLT 1 C.j il 

^ULl jL>ol OJ-i^-0 jJ ^Jj>- Aj I C^j>o AP^dl ^j-a 4^_L^>- j^~ d O-l^- 

jl^^jlj . Jj Jj>- ^ jj ^J,l (JjJ>«Jj L» 01 J Op CAJLa Ov^ 4 ^ J— 3 

y>xl* AjL^I djL>c_£. 4_*0>l HIV ^j^jjp-5 ^LaJ 
JJsj Ji c JJLcJj oJ_jOp L>l y>\ aJ ^JL*^ c^oJl c~£ jJl ^ Oil 
.0^1 0 jJ> L-oJ>-L^j <LaOJilil l_La p-P APjl j-a c£OJl ^.1 


LoLoj |oJLc 

c^>lj jil I — JjOi ^lp Q — a LaOlP c2100 ^1 — ^ (Jj — L>«^ 

^JjjJl L^_lLca ^ ^lll (LjjI^wO^) (j^ JJ Lijw2^ Ojl flj 01 1 lJ_p 

Brave (Laic 0 _jO^- ^IIp) ajj-uJI a__ ijljj ^p Aldous Huxley l5 _L^SCa 
a^J-s^ ^p c-^L^Jl oil! .2540 ^ L^jIo^I £_£> ^1 cNew World 
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. 1932 o ja JjV j&j L»wUp ^Lp JSLkj ^^Lp 

. IjuJIj 4 >1 j^ij wb JjJl 01 Ob H j>~\ L«Lp 75 tabu 4 j| ^ p 

^Jj L»wb_Pj cv— >» jU jfl jLiW L»J-1P ^Qgg J <aJ 

cLsuLij LoIp I oljwb>til L»J-LPj cc-^L^r^lj Jj-JbM Ob! ^Jyg all 

£JJ» J-^J (.£jv>cil c-^Lv^*“^l 4_3 jU^ jilp ^ j-Jl bjl ji P 

^LwwJI^jI jJfc I J *J JjjL>cXj jl J 4jL>eJ ^ aI) . LgJ LoJLta^ I 0 J oJO 

Ol3 4jj0u 4»L>-I IwLo^P 4_3 ^c. s^JXwwO LJLl? lllp J-j>cj JJL! . (j^ zJl 

*i ,<uS3>-l 0 jtfygU L«wb»“ ' ^ (3 ^j-P Oj^o c 4jsJlj ^1 ^■ 

jJJLaj 0 j-Jli* c(LaJI) bj ^4 ^1,1 ^jfc>w L uu.,^j ^j^Ss-C c^cJj eJj-L ^__iwwv^» 

(^2j ^ p^fl E <ta-i ^) (0 j-Ltataol) 4_J j** i^l Vjjj j%-> C 4 J 2 L-JI I jJ-Lij 01 

*V-b c E>- jJ 03J . bliLp Ob _L^*Jl ^1 _p 0 jJj jj JJl 

yu cL» jjLS" OjI — ^ ilj yblSl Or 4 j j£- or* 

.Ob^-o^r' jOJl 4 j f*- c_^L_wc>- ^1 p LxjJg^^ Ijl y. l^I 

.4_jIj ^J l 4 _^jJ_I_^JIj *^ljU l_JJo ^1 c^l jj oJLP ^ 4 j| j ^Jl 433 j*_Pj 

J*= 

^5>-l 4-15\2b4 ^4 4Jjl_0l <^3jL>c_ll CblS* LC.^J C 4«jJEJl 0w\ & ^b j%-1p ^Jj 

^Ojbu $.b| 0 ^w^>- C bUi-^ ^1,1 ^Jjb * 4 Li£- 

Oj-tatasSo xtf!b j-b'VLj ?1 IjUjI ol 43 jS>z!a ol 4 j $-1 j k*V! 

C4jL^*x_^j oi iLLtaMM4 ^ 0 J 4 ^^>"1 ^ gJbiL?l 

j-IjVI 01 A-dOLi-l J (3^ b-^ 5 * 0 . OjjyJu V 03| 13^ «Jb 

I^Lo-b c4j^jf oy* j3 j i 4_ws^ b>o ObP I j_j 15” br.j 

^OJ-S-iS" 0 j^pObj *V 03J 
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O^-li 1 i jS-s ol sO ^ Ol jj (x£ li (Jl 

Ail ^ ^ ■ ■» Uli oilj ; ^ jU j^~Jl I ^L>ol ^LlsVl Ol j»— p . jOLJ-I jl i j^Jl 

c->Vl->- ^ JiX Jjlfc (J>i viJ-ta jli cJ-«J-l c-'VIj- U JiX 
oJLlj .0_LgJlj ^j)—^}] ^ J5” (_a;j ^ V c4_^-Sfl oli^f ( j-0slpr| 
J5” ^ 7997 of J,} l£L« jj ^ c->L0jjJl (S*^[ c~lv5 jj 

Or* % 65 Aj j-JO L_jj jS” ^ j . oli^fl ^ ^ A—Osl^-j ,j)-^> T 8000 

. ! j^5”5 il) «.! oVl ijy cJlill ^ g - > y il )j_$o o^O-^ (JlilsVl £— ^-o^r 

«.L> j*-&jl>l jb>-l (jj-iJl JlilsVI J^>- J-^ 2 ^ Ol — pj^“j 

(♦ — &"• uH^-* t^l j j — Il or" J,l 09^"' ,j-~-^r 

,£oJ>Jj iS J— >Lfc ^l . jta t\ ol ( j_5C«J.I or* OjjJj U — & j 

0 l 5 yjJ l b QQs \ j c^> ' 5 j! ^j—jJJl 0 jbaJlj 

.^L<L>-I 4jl 

j^>jJl o y* j -J JSI-bJl £^»lj ^l0j>&I^I $. y>j ijLjfc coOj>t^il obV ^Jl 
cAjIoJI ^ .4s>- *S" I aJ iS^ Jl c(HGH) iSj' *jl 

yS-JllS 1 ^L*>v */? > (^ j\ ts»Il ^ojJl 0 y« j _^J ^ ^ 0^-^ 

tdlSi V-b j . -b 4^li o ^jL*j J Lib VI (j, j-® j-^l 

oL« jJLjc4 ^Lj $-1 <Li-l ^ ^Jj 4 _pLlv^ Jl o j^» j-gJl 1^ ft J j£- 

C^*-Ls^> oj jO^I (jl ^—^1 J-ll J J^C-w^JL ^—LjCJ L^Jj>C_v^ il J__5 C-JLv-4 

. 4j1jI j ol> j>Lt] AjjaZnJI jL>tl]l jl jJJ y* *^LLft I j j-g_^j>- 

(JV-^-^l Oj L» \ Jlp jjill J%— £-^lj I 0 -I 3 - ^J *jbJl Oil 

ol ^ JJl Lo 3 .(^iVl 0 O-JU ya V-jLft IjOi (j J yJjLCj 1 sS*- jJ J>^l!l 
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\ 4_vJwLl^J| C^LJ-Aj ^lp I yt~^2> y 131 

^yi jjlSsil jJJjb l)I £ ^<JJ ^jSsjT O Jj>cJ 01 \ J— ' *>*l ^ 

L-Ol a II 4— ^jljj ^ H. G. Wells j—Lj 4— L>J c£i— ! H 

p-wJL5! L«Jjlp cTime Machine (j-^jJl *Jl) c ( ^x t ^*>LxJl Jl—jLl 

Ji ^ 802701 <j— J r' 

lilj dJ^-lj 1 ^wjj>- J<ju ^ OL^J^l 01 !4 iLaJi c^^*j C0jj-Villj) ^ iS" 

c_3iliji ^ 1,1 ai?! oi :uic ^ <y^ J! r* ■ -*^1 

Ijajl iJljfc 015* lilj c^— Li- -L^*- jJl J^jJl I jj jSo ^ <LS1 j}\ 4 ajgjj 

LjjJ C^*L»1 (_£0Jl ^U^-LaJl 4jjli-l ^i,ljLl ^LlSl ^JjlSvJl 

• ( jy^ 2 * 

jlaJl cl — ^jSLc ^ ol — xj j-Jl (^1 ^ — £-Aj 

l3YV1 ^ j^-j f* . (JjLil ^ 4 *j y c^-Ul <_Jj -JV' JLSvJl (j,l Ja a3 

Lil 4-l.w^».3 J^VI ^ j^a — > tjj L^wo-^- Oli c o V*dL» — « 

4jL^5 j»Ip c-JVl 10 J,l y>- ^j^-l (jd5\ cCanis Lupus J\ 

CjaLaJI ( ^jj» j*JfcoLw^l ^S> ^yA ^JLaljVl ^cJJJlL! 4_>t ; jJj # c_£J Lj>- JV2-P y>-l 

c 1 4JL«& . ^ j-w-i 1 Owbii^ L^LwO j ^ l^c^~ 1 c_ ^ ^ ^j»3l <*. »^^\.^\Jl ‘ jl ^ 

.^jLaljVl J^LxU 4_>t_jJ L) jJ^r OjJu Lg-lS" oj-LaJlj cl) jUlj c^Lll j 

C_J^j2j 1_C.j\LJ1 w\J L^JCPjvj (3 C_J S >\3Ll c^jJ 4 j>- 4_Pjv j d^j!3" 1 I 

L-/}lS0l ^ J^>- 1000 (Jl y>- l)I L r — vj>J 01 LjlSOj J$ Oli cl 3U^I 4*^> ^ 
LLi? lil . i. jJJl ^j+^r (jLiSjail 0-L» ^j^jVl j-$-L l 5^ ^ j> *" J 

l ** ^ jvOil 4j^L^si 4^>r £ *ll 4_j j-Jl jU C^-^-^il !>-\_& 


323 


2 1 00 j* L a in >T I 


(J? iaj I 


J,J o j^>io * — p y. ilaJb ^Ip cjJl 70 oV*)U U' UV' JJ o^-~J' 

o' jU>- £^jUl> O' U.Lo ^jS\U,' ^y» cU' j j-!' UdlgJ' £>» ^jSsJ • 4 _^-Aj ^ j_Jl 
. laii O-'j J,J V} ^ o^>sj ^ y^ J^-U aUU' o j-& 
oL ^La-^p^LI ^_pOj L»j- 1 ^* j-^ 

c J jUJl aJL^« ^_j 13 . Joll 0 ^aJ' J*)L>- JiSf' ^J-P COwO>cJ ^ L_JJ 

J,j Li' o*^l J-scsjjj' 'ij 1 )j\ Jj>-' jJ' ^J,' y^*-\ ^ j-J' c3j-oJj L» o^l p 

cLi'^-u^' Jlili*' J ** *./■> ^J-P '0_& cOO^- 0_A3 .L*^-^ Lr* 0 ^ Lv^jLl« ^j'A.^xO 

j j-U J,j 4 J' jU~' j j*V' 4 OjO_xU 1' (Jl s^-Aj V' O ^ 

ol^-* Jo* V j— j' J,j ^JLla os js>- ji' o' 5' j-^U' 

L*1 .^x_^J' o' J_A>- LgO o'^—U o' jS Jo c^j-OjV' £^ 2 -^ ^ 5 — ^P 

JjlP L^jwl! wL>-jj Vj (. JJUi' Qjy^ U-SS Or 4 CjUj' O U 0 O 7 

. ( j^ 2 aJ' L^Os^j i^*^Li>“V' c^jjU ‘L^rl>-j 

LJj j-aJLT 4 _j>u»L>o Gregory Stock ^ j— o Jli LUoj 

LiL>- Owb*u V (^o — i-Ail' j j — UJ') :UCLA ^ — •■’j-L 

J*^L>- oAJS o' «o £*o jLoO-' ^JLl^j c£-^ I U j-aj j^—Ju (_£' 

c ( 0 ' ^P^f ' ^^LL*»^wg^ <u 1 > I' 0 jw 0 >> jj\ ^o>t-lli . j j) ^ 

.( 0 y\s* L^J' US' cUUI' 0 JjOi 4_Jl_Aii V' i 3 
. q-^SCJ' J^>-j SwIpIS L^o y£ ^ jJ IqjI iJU 
Lgj ^o'j j-^-^' ^j^LJl L» LJLp c J^-*3 L jS"S ' 0^3 

oojU 'S| (cij j— !' or 4 J,' ^-' J' ^») ' spr j-! j-^o]' 

.A-U 5 ^' ^Lp oJ' All' (^wL« ^J-P U^J 4 Jj1j oil? ^ll' CAJUJ^' 4 xU 2 .Il 
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Oybj>o ol cl*p \ jil vj>- Jl alp] y ybJl s— ^ v J-»j 

IAa j . oSLi oLjIS” J t* jj-« (*-^| ^ ^ y^l 


yu*}b« 0 jJj^j UliW J — ^ o^LoJi^l y» J — Laj 

y) .b»Lc olLl^- £^y> a_ 0 j jil ,%. g-> t w\-J( j±jd\j cs-^yi ^ Ssj>^.^?^ 

L&.3.-LP o! j^p co-^boJl db l^OJ 01-^-* .£^b_& 0^* Lc.j jCaI. 1 3 j 


. ^4^b3l ^^1-P ^jv i -~l-b.j 4P j3w\_^ l) j j»o3l l)| ^1 C^J 


^/ oLdi-l £j J* AdSC* (j^-jjJJ ^JJL l 3 y*> cl) yjl AjL^Jj AjI C £—>-j S ^\j 

J CA-j!j jJl ^yp \ y Vl Ip <— *• JLxJl ^ cl £JLj y« 1 .JilL) 

AjI j3- . A-j1j jil C^l-A-s^Jl jw-jb J >-! y« 0 1 ^ ‘ ^ * i 01 ^JLC V lb & 


$O^LdJl d-^ Lyb| A_^jI j^ L j*odl 3 j w3l ^a Ajiylp Ip .1^Ll& 0 j i \I^ 


. AJbj2_Sl xJb Oj^b C-3 j-oj L$Jp (^JJ^Jl OV 

0 jX^ Lcl j OJi^ **3.1 y« A^bal J Oj j-v^j y b yLJbbl ^kiLl 

A^*>bj_^Jl c_^p y Lc.j ^ xJl 4 j j j_>bS"0Jl d-A * o jb s^ 2 -« 

l^sJ 0 ji j£S"'l (ju jl3~ ^Jda C^-s^bbj b^_A ^p\ j&\ ^ A .ulj jJl 

. b^Ob^lj ApLb j\S"t A_^wOj jJl y 


bJ Jj>- jj 1 ^J_lp c^jlJI J ^j 2 > j g .b.ivo c^j— ^1 ^ 15\JL« iJl jt> 

i*ol> y lJ* b^o jj>-l n ^c..b.-^l 3 y 4 b b,^3 c^l j ojcl^ww 4 

0 jjfci bjpj °b jLmJI (bJ b 4>L>“bi»l 1 bJ SbS'j 


y 01 ^y3l jJl c^ UJl 0 yJl J0b>- y b Lc.j (.a — \pjl!\ 

l3 j j-b j 4^jib>- ^-bblll b^Sbc j03l y« 0 w\j Jj>- 4JOb>> A ^>bjjk 

^ip oj^li jO'-bl ^y o Jj Jj>- AiObx O jb^? Lc.j cOJ-JbJ (jLb» . Ajik^- A_j>- 1_L« 
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2 1 00 j* L a in >T I 


(J? iaj I 


COLpL-wJ OlLx^- (J jb OL^oJl j ^pUL* 

. i^j lLx^- I 0.P *7£ (_] 0 ^ c <X^- 1 I ^ ^ .J I 

o jia] OAioS"" ^JJi-w ojj Ajil^ill J^-^lj <- 3 gA.yh.j 2 J I ^1,1 jjL^Jl jl j\ P 

ci ji Ojjt^z XJ lQa3 XLs^- X«lil 1 uiOl Lc.j cl) jJi-S! 4 jI_£j (J jL>o j .4 L ji? 

i (^^ vCaJI ^*LL^-I * ^oJs^Jl l)I j C^t J ^il S”" jS" 

Jk* l3 cxLL* Oj ^3 L5^J ^ j-2^ (3 L5^ 

^4 4JjX>- LC.jj ^Ij jA^Ij Cs-I sl^jaJl ^1 jj ^lp lg.^3 Ij g-l ^1 .J jl 

J^-wwv^-l ^J\j jLo-XJLjj'VI 

^ $-L,^jaJl I^JLj J-s c2j2j 4jlL^- ^1 jjI ^1 (_£j\ZyJl ^t-wwwoJj Oil 

Lc.jj cO ^JLSl Io_& (J*^Aj>- coOj>o ^jJ L&g-ljj L»j 4_w»ww<>-0Jl a p ^ ojs^il $-L>cJl 

oj3 ^ j l j j..Igjdl J-JLoJj xLi? . J-_Jiil 0 j-aJI [ j^>- oi_>j ^j-J 
Jj>- ^J,l { yjL^L La Jiij l 3 Cg-U^-flJl Lf>- jJ jS^J 4^Jfc>j 4^oJ_P col jjil? 

.^j^jVI LoS" Odju 

oOjfc ol : 2100 ^1 £• ^ jJ-j J-p Ll^>-Ijj ^>-1 JjJ-^j ^]l l& lIj^>-Ij 

4-^4 j 2— b j y^> ^ (. LJ ^1,1 O-o S' (_] 1 

.CoIjL^I jil ^_JI jiA j»J->«LOwJ 


Sjlo^jj^JI i-ij^JI 

O JJ jU>J.I ^llpl 0_A3 .olj jjJl (Jj^P °J^ L^S ^ S" 1 7^"l >^0^ 

jl $-IO-p*VI 0-x« jl ^-*-^1 <3 ^j-4 l-v^3 1 oo i^-l s-UiJl 5 -L®o_aJI 

^>“Vl JjI** jJl Ov. Or 4 3lS^j .XAiljJl col 5l ^^-1 jt-^jbl ^-wOwwwo 
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<==mNI 


^S\J • j j Ifj jJj ^ 4 ] ^rJ aj jwXP ^J s> s-L^a-all 

4_u I j ^il 4_^>_\j_^Jl 4 jL)^12j ^_o I ^>- C 4jjwLb-| Lj>- j] j .b 

•u^jSn 7 ^' oh^* j^- ^ 

jjjbwJl j-w*Jl si 0 *^ >till obV jJl o xSj c 1972 p ^ 

.A-w « jSZyJb ^yp\ JA ^ 4 ^ Jj ^A-l C-4 J^~ jb kbc« 

(j^JJl Jji-I ^1 OVI 4 4 wLaI^ OjLv^ 4j 4 Lw>- y^sj (jl j\ P 

. { yju» *}b oJjfcbtil ob_& Jjc>- 

^>-lj 4^ y>^ jJ y&j J >- V 4jl Jjl 

^P*)bJl aJL^w« {ir^-3 . 4j! l)J ob>tjl ^p 1 Ojl lij 

• {jy ^> ^*Jl yy oLJr-l J* 

4_>tbxl jJU- ( y c4-jlj j-Sl 4_^jJj_^Jl ^|jj>c^l Aj ! tjlill j/ti j 

o^bj Jj>-I y* XoS* yy bgjbL^ Jj-Uj f ^Jl j*-j! jir \ di-L cA ^ y y>r 
^ y olb wLaIxj 0\^ JJlS . 4 Jl 3| jbJlClj ^J-P b^j jJi jl 4_bljiJl bgjl jji 

4j jb>- ol>l>j ^>-1 ObdJl boJfc L?-A3 L-^>jjj oJj>tlll C^bY jJl l)I 

1%-pj c 1992 j*Lp .AjjviJl « jb ^ JJL5 jS\ 

i y» b-« y y>- b^-Y-^ I yC^/P ^Jl l)I ^b^-Yl ^jP ^j-^-A-Jui.1 Jj>-! 

^*J • ^ J4>clj I J Jj J-bi“l c_-4j j__^-w« 

£3 JjJ 4-ubfcijJ 4_pboJ>- b« b»jj ^b l)I ( j-« -b-Li <~A y>x . j ijbjb c^_lw3 j-^wJl 

L5^ Jj>-^ ^ Jlj^Vb 

Ijj jliiSn ^b^“j — &\ s-L^-Sfl «■ bo J p 4 c2005 — p ^ 

I jl3 ^j-4 (3 ^j2j ^IJLpI ^ 1918 ^bp 4 Jb-^j^l 
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2 1 00 j* L a in >T I 


(J? iaj I 


s.Lw>-l I j^SoT I C UL>- <«_^l :>&P^I jOj L«j . ^jVl aJ.IxJ| o>j i-l ^ 

^ oui^j o »L« ol oj y>-! A^~ ^j£- ^j 

OLjJ jA I ^ jjl>- oOj>-I o 1 up (J,l AiL^^fb cl5w>Vb A_jwL«j^Jl 

.4_>cjLi-l ^ ji j 

^1-P J al^Jl ^ joi-l jdu ijb 1 4 wli (^JJi J_XJ ^LoJLstJi ^ s ^' 4 J 

*Ul*Jl ^4 £-tol -LSj .£-oj>-I jll *U L 4 ^1jc4 0 j1xj>&3 cOJju^fl 4 

OjJ-aJ| AjjJ ^C4l>- «, JU 2 J ^j>- ^ jJ oli ^XJT 4 jI 31 c l3jv2JlJ| I jjfci JL^ 

^ aLUlSI ol jj ^SCAl jS\ wL>-I j $.1 ^1 Ax^li-I LoJC 4 j j >0 l5 JLp 

. AjjuUJl ^cJ jU 

AjL^fl Ijj ^ J-U^ j>- j\£J (jlS"* C jw2JlJl (^jll ^_JIp 

lili? JJ- oLui-l JJLLw>- -g 1 ^jJJl Cs-l o~lxU LoJ>UL 4 J iC 

jl^oJl I Jjfc Jo AjLjaJl oJ gj aJ j^- 0 yil? CO^J eJuS" Ijt-jjLJl >- 

l)J . AjUt^H ^ Ip l- 4 l)I Pjv»j ?^J,LwwJ^I £-w©Ot^JJ jLiuijVI £— 

coL-jj^iJl £j jJYI jj^SCp ^J_p c aJL-^^1 IjJ jliiVl jp 

aJjL& oLoi^ Jjl Jflj 4 Ix^c^ ^-wwc^-lj ApLA.1 jL^-A- ^'j c - *_Oj 

OL; J jiJl j-SUi . y.Vl 3_^LgJ j jll Jxaj ^^-jJl J-Jl J-Jl 

AjjUL* c4_a^a^-l oJji> ^ .4 jLjI ^ (3j*-l 0L*o^l 

\y jijaiVI olu^cj C-^wo-ll ji )bJl I jjfc> ^ oLi-wi-l 

\Xb vlXllC. 1 — ^jl ji c ol — — 4 1 — kj^Pj H1N1 

Lix3 L_^wvj>tj ol $. ^ll olSs-^b jlo 4j| cIAa ^j-4 jiS'Sf! j . JjLaJI 
ijj j1_ajI <jf (Ji j L 4 J c ©j wiili AjjOi ^ j-L ^4 
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<==mNI 


.OjwLaJI OwLa IwL^XJ H1N1 

jW2J ^l_P JS" ^fl3 .O^J Ol Lplp ^j-oJ *^b-& C^-^xJ! J^Vl Cj~^ 

J-s^l jJ 4j2-l^Ol i**Ol^ ,^»»*ul^ ^-w\J 1 4_p~l objl^Jl oLlj>- c-^p-ObJl 

4SPjo ^__Lp £-v>jIj (jjl isj ^lp 0 ^_ 3 ol * J-Ixil 01 1 oT cl ^0?LL>ol 

.cJ^I 

o ^ sJ C_3 4j b $-1 o-L*Jl ^y2JU £j*j£ ^ J-AP 4JW2J 0 J- ■ -b?P 

c-^ ji- ^il oli j^il ^ ^bJT.aI^Lw^j Ov 5 ^ - c£l OAJ al^L* Jp^- 

pSPl-Jj ^xil ^ ^*j CJ I J j a 4jllS\^3 . ^c_u bill 4 j>- jJ ^ l P 1 ^3 

Jj-v2-Ulj ^j_^2jaJl 4 JL) jJ^J 4 *SCjL» jJ jl 0 j j sc2J AJp"lil ^ j flj c^j’Jp-l 1 gJL* 

aOI? ^£>- 01 obju» Op cli_& lil . jJ-l 1 Jjfc ^J-s^J AjI 01 (£2 

cji^LJ-o^p Oj^O L« ^ £*pll^7*vl jL^j bc.j aj ^ jliill ^j_*j^1w\_I1 

.obp~l ^JlSPol 4^wA_aJL« 

. 1^>- (J ^ oJ>0.l ^w\j^[1 4 »*vVl d^>l fc^j^l_LwwOl wL__>-l 

Jj>-1^ oLJ-b 1 ^o-^wo ol Lj>- Ajc*2j OXbX cV C^jpl Ol -jJjijJiS 

^jp ^LJl JJLll) 01 (_£j.-LxjI! 1 J_^J j c aJLJo 313 jJl ply .b>3 

wUp jJl JjwLi JJj^fl ^Jjp Jlj b» Cpbbl C-*3 ^Jl .^j^JsjOI Jjj 

j jp ol L^>- ^ J j 1^1 (0^^ * ^ 

^ jU- oLJ~1 ^1p Ij^l 3 j\ +&***> aJ I L^pLo 01 LuX-C 4 ip cjJU^l 

J^' L^ 5 l/ S-t*^. ^ dr 4 |t— ^*^“1 

ja£s01 ^ja Obi jt> 1 pLIs^ c. . s^rgj ^®j c-^j^ !l ^jjP J^ 4 ^ ^ ‘i^i VI 

c^lj-p^l OV^P^j P^r^plj C->1 ^ jjJil\ 01 U^jI <— ij (j 4 .l£j-^P 
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2 1 00 j* La <Lji tT I 


(J? iaj I 


.s^Jlj jOj^l C/^*^ ^ (jLo-^>“l illiA Lo^jI Io_^Jj c Lo-^_lj Lo-3 

. i^jL*_0?l JLoJj>-VI I J-& ol VI 4 jL j^i Lo»-^^. Lo*^ c^lj^Jj (J^LJ 

^l0j>tl^l ya (Jj-Ul (_£Jj>-l jl 4 -jLAjI 4_pLoJ>- ^*^^oJj Lc.j c J-JLlc*J.I 

Lj^jl Aj>-\jvj &$S*\ y* j» £ *;£ JJl taL>- jJl j-«Vl • j-b^fl C.*^ ^ J 

,4JoJl ^^3 I ^ j jya}\ ol q\^\ ^ ^ * * |l '^2 Ol ji^\->oJ»l 

jyoJyj y* juAS* ol-A p-\ Oju l*Slj I y»\ Oj J-^_Jl I Jj& jl ^ OjJ 

IgJ 4 jOj \3jj— I? 4j ^-^Jl (J j, . y2S>*^Z> 0 03 . 0j\ 4 j^L>)Lll 

^1 o j — oJ^I) yS"\ J\j^\ ^ j>r Lp c£ y s> H y 2 -^ c3 j — 

j^oJl j . ■^■>&ll JJUdlL j . Jl ^.L^Ol ^_-woj>- y ^jy-^Lw^j 

co ! o^_^i-l ^_ul ol y. *j ^,. j>_u VI (j j_j>c_vw^<>JJ 

tjJ-Lc o ^P <jf&- ^^Ipj . jl — *jJl j oLJ jil <L^o ^i_p| (J — <L>o y» y y>r 

P J j-n^J~I ^j-4 4 -jUjI 4 — pLoJ>- (jl ya ^ ji LAjvjIj — Jl 

y j 4j jJl JjOta ^Li^i-I Oj—oj>-I ^ j^- j |*_p jj J . 4^a JjLi* 4^>- jJ ^j 4 ptLxl 

L«J-aI^ LjjJJ viJjLC y2S>cJ!j y» j jJi-4 ^ ^j^J tUlbj $-L>cjl 

^>e-J (jl J ^>- J-J ^^LoJ ^1 L^Jj 4j^J^-l 0 j-o-i-l 4^aJj 4_J jJL>- l_) I jj j 

•lM' J 

jixj ^ coJ >dil c^IjV ^J l ^t__jjU y ojj jli^-4 j\ sJj ^LjJl J xj ^ i>- j 

^1p ^Jil y+y ji I 4 } 4^LzJ*l (jl ^ Pj) I jjfc> LS~^ 

O^S jJ y^- ^jl I U& ol ^ jj ^Jl 4.L?i.Jl J .(I y>-y* j\ Ptb'Vl 

Ol AJ . SOV ^0_alll J-! J^Jl *« -OjOjJl y2-*->, 4J*-Jj 0^ jjjjT. 

. 4^4 1 
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<==mNI 


a1?L^J jJ&j C A^ jJ ^ ji-1 ^boJ>- ^ wLJL« J-«Lp 

^ j»LJ 1 jliJl 4 Jl_*i dObS" C(j,J*Vl ^ Ab*Jl <—4 ^b-l (J0bbc3 .4 

cbgj jdl)l L— - *-^2 j bJbp ^b ^Jl c— ij C^ JbS"" . A> jLQ-La aS"" ^*11 01-^ ^ 

ALo-^ .4 jJLLL>! .^lll C->1 jJiJl J^J IwbLp PI jbxU ^jSLo-ll jlS' la^J 

0 ^>0 V Cs-1^ P^l <— -> J-ta ^ <. - P jJl Jb>ol *n-j jJl 1 &jX4-« 4 dJ ^i-l 

^1 Jj>tlvcb jv2J Jl 1 g-^3 4 _o_ojL>- oJ :>-l j A$" ysoj Jj>- jj Vj . 4 1C JJfcj 

<j\Jbi-l ObS*" ol5" co^jl Jl <*_-> ojji ^bJl .Owb>“j ^LcJl jl *Jl 

OJW2J jtfl bgJ 0 jSo wli A_^>- jj j-Jl A^tL^Vl J ^l ^Jl jb*Jl Ob ^J_P ^Ip 

L^jjoj wLpbv^Ju 01 aJ j ^ a*j ^^©Jj ^jA b^Jlj iJjbtll ob-O ^ Ljj jdOl 

. Aj j Jj 4_^J>- 1 JJ» J,l J jJ>dJ 01 J4 

<^p0bJl c^w l<w2j cbblj boif I J_& ^ dOjj ^jJl |*_pI jil £^>- 

J jb^dJl jUj 01 Oil . obt>j^-lj oLj jjJlj c^b^b-b 

?oi> ^1 p °ji J-i" ^ i*_^p0bJl ^1 p 0i| bJ jJi £-b-* b» 
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<==mNI 


M* * j* J* 


5ji s-Li^Lj <LilSb J0 jbti V — i£^\ U_»v?- — ebjoi)' tsob ^[)> 

((Sjij 

JjgJ Qjjb uric jjbJI < (1) j Laim ojLiiiiij - 

A*__k!( (3 jXua; v_jtAi( tbOo-j oljil jjlJt l~r j) JjjJ)i 

O'jiJ' j* frj-i JS" tlM .oUjj^-j Olji ^ tig! Sjljj *i 

((iy$\ IgJ 40jJ^- sL-il il?b O'ifUo?-' o' jXjj 

JjgJ ajjb uric jj bJ I , (2) jnjgluj Cmjjgsi - 


«<UbxOa!' ^ AAP jjOJ ji^a}\ ^Lia jji Ob) 

(3) ji1luLj (jiLigJ - 


v£^» Lj j t^LaLp j j 4 &\ |*£ji aj ]& j-i^ai,. ^li yil : Richard Feynman OLci a jl— i~> j (1) 

jjj yiJl ^a OIS” . (jd.1 jLL« ^Lp a^-l j o j~c>- ^ UoUil 0 aj jjbJl ^b^^-Sfl a-Jo) jjLJl L^- j jvsju_ 

(j^>- jil) . 1965 ftp ebj^iSl ^ Jj y o^J^r Jb .Aj j*U' AioiJl ^ jjl 

£• 55" jLillj 1 998 ^ L-p «.Ij jjjJl ^ Jj jj ojjUt JLp jU>- .jilt jJ ^ILp : Horst Stormer j-»_)y-* c — - j jj> (2) 

istab^j t Lb lit Co j ji <b>JUr. J !j J jje> job ^j—p l£ j~~j ^Jbloj co^_j j j ,jv-ib»Jl 

(|«->- yil) . L^- ji y£s \ J j-xoL»L a^jta aJLxjI (_$ ^-1 |*j tco j ji 

oUl50l of iccJf jjdl <;jb>o ^ubJl <_so J . L? ~J y ^‘Lo^j iSJo el^-f ^iU : Louis Pasteur jw 

l» ..b.p i_3LbxS'l Li2jl aJj slo a ^LiLlI aa^sjj tcol>-LiUl Or - ^ j—J.1 a. 

^JxaJ t_..J. , ^-l {j^x***j A. . 0.O..P J u_ ..J.^-l 0 A P jC*j . oolll Col_ii (^^bJ {j—*’’ J el 

(|»j>-jd.l) .bjb Aiaji>-j ®ajjy j«J cA*i oo jil Cobj ^J.lj 
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2 1 00 j* L a in >T I 


i7t J I 


,j— "j j j ^yi <S ^ — ^ j — g-5 4 — pI jh ol j^Sfl ^ 01 

ojj& c^IJj caOLoj 4_JL> jOsL^VI Jijj .cjUI ^J 0 ^j-f- 
Jh>- aiLIA ( *_il J j — Prometheus (^ O^L-j^L a_!LJ.I 
aJI) Vulcan ( 0 LSC — 5 ji) o y\ j* <, jUl tV _Lwo«J 4j w\_fc ^Jp ^ ^0 . ii 

.Jjl lij . A^J^I C.**-vbpl AJ&j-v^Jl ob-& l)I jvP . (l)L«J y!l -Up jlJl j O-d *il 

(ol^J ji) <^11? jJLS .4Pjb 4-L^- ^^jjI <LSIjc 4 Zeus 

Jlio-Jl I jj& olSsJ ji ( jj» AjL^>- ol^— J j .w^j ol 

coL^-l 1 — g-i cd**J 0 j—>^ ^ — J c Pandora (Ijj-LJb) ^^-o— J.I 

(J j^jJl *i|jb IgJxJ . Lo-^« (jj-lwgJl ^jj2j ^ ^ j-J J 

j-dJl ^bj UU iltli C(j jJULs^Jl c^>t3j oli Oj d 

.J-«VI c5 j-^ l3j-U-v; 2 Jl ^ jjd jlj c^lLxJl c^-b>-l ^^Jl s-ULiJlj ^>j-dlj 
.^_^jIjLju»j jUuJl ^*}b>-l jlo-^Jl (ol5sJ ji) l) ^> 1 d— >- j>~ d-xS'J&j 

C J}U/tfl ^lp jVl -J *j Ajjw\o>- Ajj jj C-oVl ji o-v^o Ll>c_*-v^I C j* j Jl j 

jU ^djv«> dJj^Vl jJ-L> Jfrllg***’ dol J^5 4j ^ &J 

?*UjJl j ^^2 joJl ^bj ^ ^ jJtll J jj ^d!l 

L» olj^'VI ^1-^ 2>c_ivJ ol Sol l)IS^ caIS" aJLJ^JI ^c_jjU ^ p 

C^jaJLwJI C_3VI -U- 4 J ^ ^ jJl OL-wJ^I £jAs\ L»wUx3 .1 ) 

cbo-Ul ^JsJLwwj IjT I jUS"* -bol doliL-wJ. Cloli j-LaII JS^A-l^l ^ip ^jJj2>\j \jj\^ 

L»Jjpj .A-JlJjJl I Ojl JUb ^Ijj d 5-L-s^ 5 o$-La 5" !i ^l^i 

JlwLi^l JLpjoj^li Ujv^ c^Lp c_ 3VI ^Jjl jj>- Jjw4 o^bJ.1 j%J-^ j— ^eol 

^j^P ^ tf i aJjL& do! jLl*j ^i\oJlj I 2 JI A P jJLyg.1,1 ^1 J S^VI 
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OMWlI 


OL j C-’lwb Cj j-flil ^Ipj . AjL&Lio C^IpIjL) jl 

. 0^l*il d^-v^ C^Ij^Lj JiS J ^LiJl J ^ju 

col L»Lc Jsat ^1 OLajJ dJ •ij ^Ip dr^ cOVI j 

^-*-v^j l 3 J-C*J CO jll od_& . J — 3 ^y» oUJ-^>) LX* C£ J^l J — &J 

J^j -»(_5^ JA jA^ L5^' ' -ai ol jAJl ^ (j-J J^li 

L^r y£j ^ j y^.*}] jA ^Lp L^-Lj>cj oW ^ a I dA-dc 0*.j cl) _^J l l*-\ & 

oji JiT ^ L_J ^xJl nanotechnology (1) j-JdJl 

l)| 3J C A_o LxJl A^pl.wgJl Oj A jILC. I jjfc 0^^> ^AS J . .0 jjLL-» 

^1 j-4 ^ j%J^eJ jl j-^ ^ J— Jl L UXC V o-bwl> 1.0 1 j « Jj—L>tj 

<Lj ^S" C-dSj cJjLa. Jj>- ^1 0 j yi ajL>- j o jJLjI A_aJli 

. aIawO* 


Jj jj ojJUr jjU-I Richard Smalley J, j_o-^ :>jldLjj *AlJ 

oljOJLj ^uj 01 ^Lp « yg > 01 jJld! Llst jJ j-^aJ j*Jb- j%Jipl) I *^Aj L 5 

Philip ^ j *-* ^ y^ ^ - — >-0$ 1. . 3 IwOwLo . (a .oLp A»^*^\_«*o A wA^-du dA . j IS" ^ 


a_jL^J ^) : Hewlett — Packard 3 jIS"L> c~J y& *S j— * Kuekes 

olji ^ y y^<S oj — ^>-1 ^1 p ^JjlgJl jw 2 ^JLj V cL-iLkl! 


oilll iA-bw a_-' jX c 5 All j»_U1i : nanotechnology j_jL 1' jf i yUl a_^ jf t j_JbJl L_;>- y y5L (1) 

i_aJV^ s-jfr ^ J~~ a j-’tJb La^L*jI ^bii o-Aj-X^r ^ Tg i <LiA> cSjAJl ^“Lill 

y^Lo tjCajjlJ 100 (Ji| 0. 1 ijy oL-LS ^ oAa y^Lo o^l — c-j . { y* il)jJi.l l j* (■ j (_sf <.JL—»j 

V tu)V^ J a JUM j bj^Jl jbtjl \jy£ jj5l jl *jI i_?*J t® J CjI ji jju Ajji ol *-«-^ 

J yl 3 (Ai jil oLil ^-»>l j ( J^jo ^ 3~* 3 jil _^Lj isL>-Sn j*A*J oA® ^yass^j 

A--a. il ' o-A^3 c A^-bLl— J.' ji jii a>t-As ^ ^l— li aLLaj ^>>1— alb 'Aa (_gj' A!' ( _jtp ®a oSju> ' «Lc 

(j»^-yii) . j\ juigjl jJbJl (_$ ji— « J 3^ c5' 0 a ^ J 
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2 I 00 j* [£. j i~i~i >T I 


(J? iuJ 


4J2-WWWO OJ_£J >0 0 1 -Clj CL^-wwvJ>“J 

^Ip l)^\ ^ jLfi“l 0 ji OJ ^ .ijj-'.^-Jl 

.(jLp 

a^l>- ^lajIj (JLj>- J2J2J0 ^ ^ j_*j ^1 1 jjfc. 01 j 

c 2009 ^ 1 -P .wbi-l ^lp 0 -Xj>~ Lj 4 _ i S\j 4«4 jSCi-l 0 | . <jl IJIaJL* 

^ l^.a.^L?j ^ 5 s-oJ*l ^ y * jjLJl Lw>- jJ j-^oJ ojLi-l <*_✓ ^°.j 


oj^Lil d-v^v^*- cojL>tiJlj g-L^jzJl j jlj^__LJl j 4 pLls^JI j c ^IsJ' oVL^- 

National Nanotechnology Initiative j— 5LJI L>- ^ jOxJ 4_^4 jiJl 

jjLJl Ll>- jJ j^5\j ji yu ^2-uj ,(JU>tll I jjt> ^ oU>cj*i>U j*Vj^ jl J- 4 1.5 

cNational Science Foundation ^ j— UU 4 ^ 4__^-^il 4i*ij c£i_Jl 

^1p L^jwi! jjLJI L>- 01 ^Lp c 4-^Svj j^'VI 4 

^lilj j-oJJ jj jbj ^Lpj t4 J . s-LiLjVlj (Sj O. 2 VI 

.(. . . aJ 1j j^Lil IujLoj^ j cOOxJlj 4 SIL 2 JI j 


li ^4 y. v^»j ^1 v^i^Nl J s c c 3li^J*! 4 jL^J 

(j j-4 0 jjli) IwLj l3 j___vj c J^Laj dJJi -Ixj j! c2020 ^1 P J j\s>x^3 . 1 J gj 

^Lsiib I j-A ^^JLl Jij .AjlgJl ^ jl^Ji Lc.jj c l 5 _pIw\J| Moore>s law 
Jj-b ^ip S-ljJ : 0Jl £-Lo»lp jb*J ^i L 4 ^jLsdl ^ yjz jjjJl £jA d]\j>- ^ ^Ilsdl 
Lc.jj . 1 o^j £ I 0 ^ j--4 <^p j » *, 1 ^ il c_ l^dJ 

. jjUl wU ^^-P oSjb ^Jy>- J_g_lsj 

{ yA ul) Idjfci AjL^J (J jjU*sJ c jjLJl Ll>- jJ j-^Ssj Lc.j 

L^jSoT 4 JI ^ xlyg ^J^4 jA^Jl OL) L)l 01 015" L« 4 II 
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<==mNI 


• W V or* <s\ 

Luj 

^iL*Jl j^JLp y wb ad-l jL>dl dJJi J,l jLbj VI c-aJ ^ * J jl OLS^ 

^ Js> c£aJl Richard Feynman OUiJ ajLJuijj Jj y ojJUr jjLi-l 

^x-s^l oVVI J^*^- al c£l d! I£^L>- ^J-£- llg**^o Vlj— ^ 

c-dl? a 9j .UrplS'l VI j-^ la_A ^ * .i^llij VL*j>cj>- 

jL^J? Ul$J J C 4 pLsaJI Aj>^J adidj 0jOC« C^tJjajJb ^ >e^-l J. . jLyflJ 

^Jp Jj La jo U dda 0 0 1 la a ^p AjUr^fl 01 ^-s^l ^Jl 

. ^LaisVI Jpj ^-<>j^>til 

A-^o j-«VI a_JLj j-jjJl A-^x-o-d-l j*b»l 1959 j»Lp LaULSI ^ill a_> j-jjlII AixJif yj 
(^LaJI a^p ^-wwju ^JLla) 01 j-jlxj c American Physical Society 
aJI jOil j— «) : OLo^J jLi cThere>s Plenty of Room at the Bottom 

£.1jJ : j 2J| ^iL*J Qj L?l Lo-*_^j>-) — iJLll C-~j>- ^j « — a 5 

c_3 j-^j c j-«ljVI -IapI .^JLwo-jS" L^iSCj a JLxjwjS"" o^L» ^1 c— ^SJj 01 

c^JLxjwjSCil LaJu^j Oi— -j>- oJJJl Via a .x^j-vAxlb ^-JIjj^I 

oVI j^A4J ^Sdo-ll A jlj Ajj J_>- 0Lo-L 3 j^J^-lj .(o^lil ^J-sAj la £jj 

ys AijjJ-l ^Lj^^aJI (jdl y C-JlS* Olj C0wb-l J Oji y» O^ySj \ £-L« JS" 

. JL>- AjI ^Jp ^jS'J cOjcsA y*)J\ ld_A J-^^r 

££j>Lll p cl, 3lkl! ajL^j y cfVI jy*2-*j ^1 *Jl a 0^3 1 a-ojju ai claJ 

01 ^j-^j Lai »»lgll ^j-4 j .*_S\Jl aj Jij L^Jlp ^ j aj ^Ol A>algdl j^p 4 j yJl 

^^SvJ cLo-^>“ y*-v^l ^La* J,l idg^A Lois" ^A I <jf J-^J 5-Lj^-jaJI OyJl ji 
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2 1 00 j* La <Lji tT I 


(J? iaj I 


J_aJ jj ^p) ^-b$ Ja* 4 L /^* J . ^ ^Sbiij bi*J j . la — ^ 

Jj>- jJl) J-ij Honey c I shrunk the kids ( jj—js^So c~L*>- 

J, jP ^bjjl j— 4 cThe Incredible shrinking man ( cr _L<>^dl tijbjbl 
^ yjiJl Jl jb ^L-JsJl bJ_p ^ 2 ^ cJi — S c Disney 

aJLLo! y«J . LgJ y >«J ^l!l Lgjli (jd! jJLS j y*-b^>cJ 1—3 j *>> 

s-bjl 4 _Lc j yb^^il bJlkjl Jfiic |%JLj a_&bJL« Jj>-I ^ 4j! jj 13 

Obtihlo*^ ^JLyg.3 jVl ^lp ol ^22> J^JL^a j . b jbj* AjLv^Lp cy yJfc 

ai 4 jI jJ> . yt*»Igll blip ^3 oi>j LoJju b»Lc c ( Jj>- jil y« 4 jfebju 

dli claSC& J . JwojJl y* 1 o-^>- j\Sl c y VI j ^ (. jial>\ ol ^2$ j j— 

V j . s^Lxl y* Jjb& o ^5" aj&biu i— 3 c o b« aJLc 4^-1 jj b«Jjp 

J3ib3 aS s— a» j y yJl jV s-lil y* o / jJJ3 jl-^jj 

^Jb £-boJJ y>bg**Jl j ) yll Ibjfe cbilp ^ J .j Ll 0 ^la3 jJ—*LC ^_Jlp 

b>j>c-d^ jj yJl a *j c a_Lc y>bJLc.y$lI V la_^J j i 

. 4j>t— — Jl oL> 4— Jlo oljbsi 41^ ^ip ^h>ll j^5\J Id^J j cb^*J 

cay>tj c j^S"l 4 LoJl J *^r jl cJjl>- I3| c jj 13 ^ Lp ojV p) 

l^UL— *j j| \tS y*-l ‘bSCjL* 4 >-! bbjl3 C^dj* ^ ca jl 

Ja^cC. b^J jj c 4 JL 0 - 1 JI oabj ^-<>-3 .^u^So c— 3 

j — b^jibS" o jby^ c^3bcd^l 10 I ^ b_c 13b .bgJbL— ^ 0 j 3 

oa»& b^J ji jl . 0 y 1000 = 10 X 10 X 10 : jlaic. JJUI — L^Jjj 


— 10 X 10 ! jl-tix. VI L^j j5 ^by V ^bl b^J^^bj^ y^bd V 

jlwL^C. b^J c_jL3ts^l j\ 43^>bojdl Abo-dl jli cbLA y«j . Oj « 100 
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OMWlI 


jS"” £c_lS^) Ol IUjI oUc* I J &j . AjplxJl 4-LojJl ol jA j\ Z^P 

SsJUu c_3 ^ Owbu US' — iJ j UwL« ^ l)I 

.(cuzl» i <3^-’ Jj^ - ijL^ 

c^j jJl 3Li2-Jl ^JIp ^ jj^j l£ S]Ll& 01 OUl^ ^SLS w\Sj 


van der Waals forces (1 \j~^ jP Oli (J jij Upr j *k>l ^Jl J— i« 

.objJrlj olj-Ul 0^ js >- jil 4_x_llj <Lj j-^xJl jSil L$jJl£ ^zJl 

jJl!l iSJ-L (Jtf. ^j-P UbjUJl jll ^2 jL v^>- lj\zS* 01 JwLjj 

jjSOl 3 LiU^- ^zll <U-w^Jl 4 ISCjUI J-«Ij cl-U Ll3s_c 

Js" ^£3 . (Jl ojJl 4jiUjr.4jUj^^ 3 J- JaJl ^ wb^UVl 4 

<:LLl Jj JwoJu j cdUfi-^Vb jXl 4 iUjJl 3 jUzJl (J,l ^lll Cs- 1 Uo 


^Izil S\J .wlpU! \ > JP- JjlUj cUa-*x*Vl J— *>&J 0? COwi 0^4" ZP 

UjI j ^J l ^wLoJj $.lili c«-Loj>tij L» J-iP ojj ^.iLl 01 01 jkUU 

OjS 0 U — ^ cV <— i ( J^v — ‘S -Ucj s-lil : >rj •UwL^jjwU^Ji 

Jj_P 4_U*_J? 4 JU 4J_>e_jj jJO la & J^>o j .4jJ_plS wlLP ^ ^t-UT^I 


*ui. 


Zj ^ j ai L»J-iP C|t ’ Or*J • ^ ~^zp 4_;j>- < 


J* J 4 j J_pIS 


U-Uzll 4^UJl ^w 2 zJ oO)^-l 0 Sjk Z> JwoJo c l-g Qaxj 3 4 jU^>- 

. I ^ Uxj j oUji-l Ov. c^LpI l-g,^3 0 j— X j cO^* 

^Lll ^wLoJj Ij gJj 4 ^IwLjo ^ Ll cbjj> |t 


£* Lh ^ oJb-iyi o jlil oL^j^ ^ ^Ldi oljjUJl ji : van der Waals forces pii ^OU <jjS (1) 

o jjb J^- jjj . jj[^- f-(_gj_>- ^ s(_5j— j » r 3 *— jIj 4JI (_£ jj (_y-^ j\*£2ju 1,.^-,^j<.i 

Jl jjp O’LS' •— o^Lp c5jZjl 
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2 I 00 j* [£. I 


i7t J 


4j ^^_L l d^l jAJl (jry. d-^Lpl ^JjJl ^l— OwLo^J- w\_!LP 

wUJLi-l olSIS jJ ^ j^*rj djj *— '■ j ^ Ls 42 j 1 Ijj&j 

4_^jwUJlj 4jl £a c^li*l (3 ^ ^dliSl yhb aJL-^ oJJ-tS" L« 

■ (J^^ CM o* 


jli jij J2 — jIj jjlj c^g— >g-!g^wJl j_j jiJl ^_J Ip 0 j*^ — p 

L^J •<-£ JS^ 2 -^ ^-dp 4 ^j 5 «Jl ^- 5 ol olj^r LO^jI ,l]Lj& C^Jli j — -p 

UjLj>- L^Lp ^LjI j% 3 sJl (_£ y JjtLiio 01 l u^C V c 4 ;pl*Jl <Jl y>~^\ 

V LJl cdJJi ^ 1 p dbuVI *j . 01 ^-* J 5 " ^ 0^ y>r j-* LgJl y—i p c 4 ^ 

c_ 3 j yu* olji * 0 L^Jl cOlj*-^ i-l il 0 J! 

4 _d L pI Oy.j Oji Jd" ijb 4 xS! jJl ol j-Jl Cfc? . 4 jjL>- l-^ ^ 1 ^il 

j*j>c_>- ^ ojJJl 01 1 lL^cj djl jJj y iy, j **> Jj>-jj *V col j j 

JjLc ol yJl 01 ij cl o jjL> bjl>- oJ-!i OlixJ (.*^^» ^-A 9 0 *JL« 

. I dJfc Ja»w<jj ^ <>J; ^ :J> " 

^Ijp Jbi-Li .4 lg>.>^o 4 jj 4 j yy^->, 4 iu&o I JLj>-I) 

U ^ y £^2 j ^_j 4 c-Z^UaJl wb^l j»L«l 4 _j*J 2 j j Geiger counter (1) 7 -^jUt 


viJUiS'j i-u-Ji UUr Ji- tojiJ oI_pUj.^i i_iU^i olj^f -b-f : Geiger counter j'-l_p ( 1 ) 

i_jUu5G ^jf- OjLf- C... . ~>- ul)l^« ( J5" ^ ^ .1 aJl ^Li! jjl L_g^aj Ajwj%«JI 

g . - j j ^0^" ‘L.' to jl ^ >Q 4! -1^-.^ 15 ^5*tJ l ,g! t^9 %j\j\a~»\ 0 J J, ^ uL^>- 

(j^b- ill) • U .$!.■>. > - 
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<==mNI 


jS> U-LP v JU 2 JI JjL>o j . 0 0 jj jlU? j?p ^pL*Jo I i?l OJ IS 


OJ-j j^~ ^ ^>tjL>- ^U p 0 jl iiujL ^ . 




Or^ 




. ( LulIL ui-S-iS' cjU- 4^i> (, JlUl OIS' jJ US' 

?l)IjJJL| ^SUJll^VOSMSlicU^: $-1 ^jp ®^Up LfT U! 

Jj JiSU jjI j^» di — j jit* ^j> c Ghost (^aJl) jt— Li ^ 

J jU&j 0 ^ JS' ^ J-«Vl 4_^>o <-_->> U^j OlS'j . ^1 (J y>xi*3 aj IjpI Jj>-I 

oiJj • j Ujj^ ^xJl 3JLL«Jl 4.^L>^~ U. L^-3 

^■\P 4_ij^ ^ **u 4.5 1 j 0^L_»4 (S^ 4 4 j I l c4 .oUil O^Ul 

jjb« 4 j Jj>-U 4_^>lj Jj>-w\j c^_La!I wUbLiw« j >-! ^U^>-VI 

C^JU-IJj 4_^i| j C->^ Lj>o! J-3 j Ojuv jlkaJl wj j . l] j>xSj Jl <bl 

A-jSLi-! lp U>- p p-UsJl V) & cSL j-x-Ui V ^ jl ^p 

U~^ c^Ui^Li j— S' j-« jj>o L>iL-wj j>p ^ 

• j*Vl l-^P U-3 c^l j>p jj j-L l ^ > i X -C t c J-Uj 

V^UiSfl J-** loii. 4^UJl ^L^rVl J>p SLUJl LuSO: v ISLi Oil 

^^Llw»*VI U y» L^-Jp 4 Q j&\]& ^ <*S\j 4 jL>-^I 01 

t Pauli ( JjL-i) <»- exclusion principle 

UJCP 4jli C|t-> .L^jIS 4^woS\Jl ^JLi-l ^ 01 O^r *4 1 Ov Jj^y 

jJb lJjfc>j . 0 Ij sUj 0-b>- U-g^xj ^4 jjA. 0 ii 4^Jj Oljjj^Jl ^ 


4 1925 Pauli J > jb(^jl_-^Ubj t ^!iUApLy» LS 5 L ! j s ifjL ? « : exclusion principle (1) 

2j ^IiJ 
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2 1 00 j* L a in >T I 


i7t J ft L Jl 


oAb 0b^? 01 Cj^~ ^ c4 JLs^ j-Lj s-b-^Vl J jc? ^ c^bJl *■ »-wyJl 

.^L^Vl ^ 4 jjU»- IjlII c^>- o^U. 1 01 ^*.£1 jJli 

( jJL>o Lljl £jj| jJlj b) j-^aOba 1 jl C^xJLa ^lp L*wUp 1 Jl 

^JLSl jiLij 4 _lp ^iwL« (.JL* jjlj ( ^jj» JJI Jju ^1p b* ji j.a.I?j jl c4 9 ji 

^£1 jJl ijb bJli cLt^ (Ll^w^V) jj ^ bjl 10 j*> ^i*jj ,j%-^Jl ^ij 4 -j j_£^Jl 

jJiJl O-bb 4_LP 1 3 c ^1_P >>L-4 A^^^La A _vw4*^Aj *V 

C ^>-b jl J^-Jlo cbSoT jJ Ljl Ljsjl ^1 *jj) . ^W^Jl 4xJb 4_jjjJl 

. Olj-^bl j>p jjj It ^ip Lc.j \ Jli C-^lx^xV! \*X+a J 

• (OJ-b C^~^- ( — j%-Jbu Jj>-I V 

^\S k-v^VI <j-« otjb Si ^JS. Ja A3 V p ^Jl 4_ j ^laJ 0| 

bu» L^U>J>- (J0b>- ^*^4 LgJLj Jaj jj 1 Clj c bjaxj L^Olxj j^P LaSLajj cl Oaxj 

C ^x-s^Jl AxJb 4 4_P j-o^f *L_JUj Oj J !l 01 AJtj^j J^j>cj . dj\ tjJ^r ^ 

Obaliij ^ jjg^l lil cOVtj . ( j— (J j__ >- L^-3 c_^S"I jSlSl jjJj *0- ^ 


1 ^ ,•> Lo-g JS" c-^S"! j5" Ob c Lo-^jsx^j ^ _L& J i* Ob^o-^ 

Oj .^.Mwo-dJl 4_P jb^jl cOLaL^VI (J ^ J^ 2 - 5 jl 1 -s42JU 

I JJ cL^ 2X_0 LplJlks^l JlP Lalk^ 0 ^Lww^a JJaj V 4_w^_o^zJl oLp j^>til 

. Ljlsju L^-»l J.,L?^1 J-lp jL^i^ ol jwUl jl J-Jl 

C ^X-s^Jl AxJlj 4 sLwwjT. Lo-^jsxj £jj» Obji j\ Qj L»J-Lx3 L^SI jJl ^j3 1 *1 

L_^—Jlj .1 1 ^j^>- lx_u^J Ola^i: j! Lo-g^.0xj ^j^p 0!-Vxi*j L»1 U-gJli 

oLs 01 0j iiw^4 obj ^j_j j5sj olj^Ul ^ *-i !l 

Jj>-1 ,>Lw^l o b^ jwLj cQcbJgJl Jl 1 .Ob ji 1 ^-o^LaI) 01 
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<==mNI 


o\S o ^ 3 1 gjl jjk ■ ~ 1 ' LsIl* ijy uy i 


a) oSlJl ^ J-P I J-y» ^50 . A JbJ-Jl ^y j_J ^jy I jjl! l )jjL-£J^[\ 

^ >rj L J^ ^-L*j V diip 4 Heisenberg (2) ^j6yl$J uncertainty principle 
^ y* Op cOJ-S-i . Sg.^,oJlj aS-\JI 


. Lo-£-Lu Joj y L» j_Aj (OV. L* ^0* j- 4 ^ 4j>c_s^Ij j\P Oj j_y2j 

(j jL^u oIljj-A-I Op (J j ?uL» cJ-IsjI li| cc5 7^ ojLyuj 


jLp P| (J ^y>tixj pL>*_L>j cyj-i 1 ^ d-Oaxj Lg_»l w\ LP 

(_^wUl LJ JA wU*J 4 j Jk2J Op 0-U . C-> Lo-a^wvJ>- ^*y» 0 

.pi>tJj 01 { ^y* V-tj cA-J-v^ o^L» ^jj L jc« ^j- 4 oljwiil 

^bJl .p j p jll j-p ^j^*r j £-lc j a topi j &j) 

0 P^-l^ QjS tO^" tC.j tbJ j^- p cA^-w^oOlJl LwlP^yo-^- 01 OpykJd 

l%JL$ p jy>-VI ^ xSlj p I -La 01S* Jij .y>-l (jOLo-P 

bJ j» jlxil 0 j^Jl 01 Op buy>- cMen in Black (P j-*Sfl 0 pJl 0j-t > y Jt>- j) 
C^bjpJl <jy I j-^t! Laij c^j^J • *— *i p Oji ^ c£ j-^ 1 pol^Jb 

. JSlLj P| (jlki LJlol -CLP joCj 5-ljjPJl (jyl p 0| ij cP«J>tL-ww4 i-^A 

. (d- 1 ! 4 «o-S^L^-1 J-pI jiJl b«Lc c,_ j lLi>cj IjjJl y 'J- y\ Op! jDU 


jll^l (lull Ai-U> J j«-*i j* j : uncertainty principle o )\ 1 -l- jl xS\d\ ^jlp 5j_^ ( 1 ) 

i j*a^- j^S” aT«^- ^j^jr V Ajl 1 -cJ.I I j .1925 ^ ^ jv ji^ 

•L-rfsliCl ^*>1-5 astj ^-Lp 4 j .- z -.-- j -X5tj ^jlp oii) 3^—5" 3S-Aj l)I (_$! caS-aJI az-*-» 

(j^-^jdl) |*-“*»^ ify— Jlj Cr ^ 9 ^. Z -y -a U- Oj^j \X1\ ^.-laj ^ -- t - i j .(_£ y-VI 

TuizS"! .1932 (*Uj>y ojjW : Werner Heisenberg £jy>* Jjl5" 77 (2) 

(|*j>-yil) .(tljjyjlll Ajc-Jail) t(sljj :: iJlj ii—liJl) t( ( J^Jlj fJ^-0 lAjLaJy .JlStzJl ^JLp l-L-» j-A j i4jjj7-| fb j_jjil 
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2 1 00 j* La <Lji tT I 


i7t J I 


I4j| 4j L^-<w 2J JjLxU 0jO*til ^Lil <j4J 
1-^3 c£^ ^ J^*J 4 _Pjvj 4i jJl jj>o ^1 p <— ^ 01 V 


. 0» o 


Ip 


wL>-l j 01 ^ ^jylSLo ^ Jj>-I jli 01 (. j 5*“Lj j! ^Jl£. coU-w^rJJ ^JT. 

0>-w*-wj>0J ^^Ss_C cjlilll (_5^J • 4-fill^- C- ,S ^L>- \?'^k>-\ 4JLJfc ^lp 

U J jl^- jjJj oL<w^o>- li?*^\j>-l 0 01 4_Jj-*-« 45" ^ jjJj 

. jj^ij oi ^ 

.^>-1 OlSLo ^ j J^jgjl ,2jl*J j%-> L^AS>kJ 01 dAoSCc 

; o yi oli Jli ^IiOujI 01 ^Ju j . 4 jL>c_^ j-Lj 4_ajLoJI ol jLxJl Oj 

^jl ^Jju Jj>-I Vj .(4 &L>c_^ j£\ OJj cL>-L^r 4 j C- ol j 1 US') 

i]Lufcj . j^ujj 0 ^j-« coLo-L«-« ^J^Lwwmj L^Jl $oSLdJl (j^Jl jJLlI oJ-b c->s-l>- 

^I>- 1.^13 .3 C-^O J-il LgJl jJfcj c 4 j ^ laj wbjj Igjjg Jj>-I j j 0 

. j j^2xJl ^Ip <LjIjJ3 4j J&j 0? C ol jL-L» OjOp ^j-4 

LjI 4-w« jJ| 1 blo>- oj^cxil ^_J&I jiOl oAl> (_£ y V I bl ^ ~^Jlj 

c ^>-l> jl J5\ do c jj^l j.lgJl oAIj Olj c dol^w\_0l CoIj^Oj ji ^jA 0 ^ 

. L^sAJU (J^lxj 


ojj ft 1 o aIjIjj 4dLi)^j 

^p ^ p 0 ^-oO 1 43 ^|^\^o«»o w^. J 1 ^ ^Ol 0^’^'dj 0 Low^>3 0 ) LS* 

^Lp ^ ti^o j-^ j%Ji-l lOjfci 015 - w\ . ojJo oji c $-iS y>: iS^ A- 3-s^ 

.4x31 j 4 _a_0j>- OVI jl-3 4 Jw4 1,^^50^1959 
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ejby C— 1 «J_P ( jp J_g_Al dl 4 *2 ji jJ, ci~>yl J aJj 

dL- ^ IBM Almaden Research Center d-iJ-' ^ ^ c£l d->Uol j5" y 

^JLadl c4j«Jlj aJI oJ &Li .LJjjjlJLS” <L>Vy 4_ jjyv- 

JT Owi*LC» iLJj*JJ (jJUl scanning tunneling microscope ^-"lJ.1 

Gerd ^y>- jl-^^rl G ^ ^ s ~ > ~ ' . Lg_> ^P-d^dlj awt>- ^ Ip oj.a 

aJp VUj 1*1 (_jl Heinrich Rohrer jjjj ydcj^LAj Binning 
(J,j>Aj dir cdGl? c-df LoJjp ^j\ ^il) . 1986 ^Ip Jj y ojll->- 

LlToC dl y* y-v^l . CjI j JJl a J pLCo ^Jp 1-9 1 I j^li d ( j ! L; 

^yal dl JjtaJb Oj Js Jj d~r cal~9 ^il idUi L^J y* ^Jlp l-^Ajj 
U dl yx-oll y* ^yll C-T j^l dl Jj*j c~*wU23 . ySl Uj_p eji ^Ilp 
■ dv^' (,£'. J J ^Jp ' d jSl y! Ajyi 4^-1 Jl fj ij yp y> (_jid 

UlOj jU Uilj cy~^j olj-Ul oJjfc>Uu>» 1 J_xj ^i c^ J-Jl 

.(ajjJJI L? .3*^11 1 Jj>cjiww^4 cL^j c— *-Ul U^»jl 

c ^Vl ^ d^-4 

0 jL>3 Jj Jj V ^ Cdl3) aJLJo o j j| i]L^5 . J^IP cJM jj jj2j 4^Jol 4 j| 

jLJ c L_g_Li^ ^Jj ^xJl 0.0 Qj Jj J 9 ^ (oJj>-I j o ji j.]g& P 

jj ^ s^LjIj . jl — ^Jrl oJ-pli J,l co^Lll ja__p co ^ 

L^-3 jJT 0 y* ^ jLJl Cjt-^^-l (j ji 0 ^J^fl 

Oj J-U J-A J-ll i c cldl j oJLP Uju j . ddljwUl c_^ Jj>-I (j j ® 

jJJi wbti ^l«4j cJ^-^Jl ^ 1 g-S 4i,U^ 0 jj I j*!Jb^b J .1 ^-wwvjjj 

oJLjj j . Lj^dl ^!j o! jJJl cii-lj I j^li 
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2 1 00 j* La I 


i7t J I 


c fi (_4 J>jVl '~ i L '— } ^ ^ *• j-^ (j^. C^JL jUl 

. ol ji <>» ■ ■ “ <LJ| Jj C->VI 4-^Ot 4-IlJLJ-I ^ J 

atomic force kjiJl o jiil ^^4 : V' tliUj- ^ I jlSol iJLjfc) 

oli ji^.l 3 L*jVI 4j jJ 4 Jj&J-« I j L) ^JjL j! 4 j^Lc microscope 
4j5d ^iu^Jl ^Jlj ^ oli 0 jjL LOjI l-\ & OyCOuj . oljdJl * 

cLg-0>lj3 c-J o3lil (j ^ L&jj j* J Oj . jjdJl ( j- 4 LpIxO JJ Lbj 

. ( j jdJl oj 45 " jJJ o J-& c o^j^JI 

UwUp caI^LwJI ^ 4__>I_p y*\ $3 yid! ol jJJl jj — j ^ jl oioi5l J aJ 

Lgo ^J5 cJ j? » Jl ol ^^Jl ^j-a 4_P^o^f ^1 ^dul j^pS" 40 lO ^LJ O^J^r 
0 / J5 Ool5 C ^51 jJl • oJLs*-l J 4>^ jj Jl l& J^3 ^ jj ^tJJ 0 ^5 *LOj 

l ^ 5* j^~ J oljJJl ^wL^-l (3 cOx-O^ |t-J . oJj>-Ij o^3 ^jP ® J ^ 

1?>Q >7j jJJi -\ju j*li ^ -Jl jl jjVl -^>-1 ^Jp O-l? *-0 |tJ c y>-\ £-—J? jj* J| 

(joJ 4 OI 0 JI O JOO J C03li.l j^J>J-l 3 Ip I aij .OjJJl .J j£- ^ 0 

.433 JS\j 4jl l^JLflj 03 jl <^JJl ^O 5 jdl Jl OwLol J3 0 ^5\Jl jl 
(^1 Jl 0 j3 J5 JjjJ Owl>“lj 4 — ^33 ^j-4 L^O jJ oLo^xJl ^Ij 

j\ 4jI OsJ20i5"I c^— 3l jJl .4 Jl I gJLaJ I jl 03jl ^. . O 

^Lp Oj^_A-I ( j^j cl — o 4-JL33 jyjJ j J— bsp ^ cj— *jJb 

OC^iT C0wb-l j 4 pL^j (J .03 jjO» Ol j 3 ^ j « 4P jQai.1 4 0 \_0*J I 

. jJJi ^>0 j\ ol j3 jj_P ^ jgj IOajo (JlJsOl £-0? 

o-oi -li JjoJL ^jjl (j, ^juj jwL*j ^oIxjI ^Jl 2^1 ^j-a jl ^1 p 015" j 

.^LVI ^ jO>Oww« 3 aj j5 j-«l j& j cL^xQl jj* ^y* 03 yj pi j3 jjb y>Q 
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(Li^jLLII Jjlanii*) II9 jaia I) 

c o aJ aL>- ^ ^ Jljj L» jjLJI jJ jjSvj 01 ^«p jil ^_J Lp 

.^Lwo-^sJl Ul (Jl^f ^ oApIj 4jjI_ 4 LfLyS dl!i ^4 0-a1->- 1 £jli 

4-*_J2j jjL>cJj V CA-jLwo-^J| ji.1 y* AjLS j aJLL? T^ 3 0 

2l4 jIL* j £ I aJ_*j>cj 01 5- j-o-U J>S„ cAjjb>dJl ob>oll J_>-l Jj ji coLtjJ^r 
^>-Vl AjjL>&i)I oLa-J^Jl y-*J . Aj^vsJI 4»v2jLv2j>“ ^4 jou 01 jl IJLs^U 
cAJoj>&il ^ j-^bbl c^LiLij c^-aJJ a^jLaII y^j K ^S,\ LOsjI ^ ^_Jl 
— kJl j c J-jd ^j-4 ^ j — s»\ o jls^ ^ill ^ 

Aj jl_>dll ob>oll ^4 wb^ilj -bjil c — ^ j-^ GaJLaII ol joJl 5»-j 

. LgJl^l (J, j j.^Uaj ^ilaj ^iJl 0 j^ldl 

ol . AjlxlJ ^j-wwsJl loip (. L 4 yctS* I +p^ y£j Oj 

jJlJl oLj>- ^1_P joOJl ^ JjuJb l)VI I*-Xj I *>- j-I^lJl 0 jjfc (, Jl y>? Jj>“l 

jVj^ jld-« 40 0 jJi *^Aj \ jfc> UlL- 4 ,Lo..,3 £_Lj A_Jsl_P 4 _pLLv^ ^jP j-o-J I J C 
microelectromechanical Aj^li^j^^j^xdl ^JsJl apLu^ — 
jt-OJj — (MEMS ( 1 ) (j— «JJ)-j ljl—s^>-l A-Jj ydl) systems 

00*^1 -UL^j ol j—x^UL^j* j cAjbi-Jl A pLkJl jLj>-I ^j— i-J^I j>- y* Uw\ i 

ol> L4-I y—^ j& oLiLij coljl *^*Jl ^ A 4 J_>toJ,l a Jl y$}\ 


0 j5o'j j (J aJi) j' microelectromechanical systems jUa^-i :MEMS (1) 

20 (jy ^ Uj^p *>6-^' _/S 0y~ ^ -p_j 100 j 1 uy. oLijSJ ^ oX& 

iijjail oUrUlIj oUUl 5 ^-L*i 3 jj 5 ” y* oJ^-j i y> i_JlJLxj L« o^Lc-j • 4 a ( jy.j l y* & l y* 20 ) Ijw «j 

(j»_? 7 yil) oL» J xlll c^jUt-( y ( JpLix)l j 0 oU J jJjJIj 
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2 1 00 j* L a in >T I 


i7t J I 


4jLJo oj^>-l & 0jL*P J-<wJ J .olj— jLLJIj c3jl : ws-wJl ^ 4 «w\j>cJLwwvi,l 

£_L*2j ^Aj • °j .1 ^ (3 ^ L^^S" _y _/ ^-o I Jj>- £-L> ^ :>*3-l 

oj^>-l ^pLlv^ J$ 4^ etching y ^- I L^ jJ j-^> ^1 

oli ^SsJj jA > *j 0 j-^w\j_^_ll aj colj j^~ .Lgjli 

^J,l j*-v2-Sl 4jJb 4^SCj L> w» s-lj^-l ciJJ J j I c 4jLS jJl 4^SCjl5^Al 

M 

e£ jL^jLl clJJi c 4 jj3 4^*s_vwj $.LoJj«Jl ^j-v^ w\ sj 

^_Jju j oIjLcmJ-I &\ j>:\ ^ 

. 4_^Ji^>- j j>- djl_^>- ^1 p l£ y^~ y» 4_w^>lj o-L<>pI o-Ip 

jt->eJ-l 4 jji 4^c_wwJ ^jjjjj e£^ oL>ol jJ-o-*-* s-LoJp c 2000 j*Lp 

^Jjj .^L» j-^: ^1wL>cI^jIj o2> j, . JiIa olji 4j2-^»l jj ^IwbJl viUi 4 

J j— b ^1 p JjL»Vj ^^1-pV *i5 j—>dj ^y}\ j _ r _ i-l oL> 

ol ji ^jp ojLp ^ a^ c y d3 ^ e£j.Ul ^lwL_xJl ^Uj>sJl«3 c 4 .o ^-"O-xJ! 

Jfu^\ La Jkl3 c^-A 9 0 £ ^J-SCio ^Jp UjJ^- ^J5s Jlo Cys>cJ <Lj y> 4 J jj ^S" 

. 1)L*J^I 0 ^xJo 0 e3V^ 4_*-^o->- 

c5ji jL^- J,l ^ — oJjJIj 4 VI J— -^j c Cornell J—*! j 

lilj .J^A3 Oji 100 (jp -Lijj V 4_s2? Jp L^-U yj J5" 4 jUjI 41^ 4 J 
^5^4*^ 4 L-g_^l Jb\ *>sj L^2 ju jl jj>o oljliwi-! i 2J-L c-* 

C^A-3^“ jll3-l 0 1 i 4^-jgJlj J . 1)1 ^o| 0 ^ CfiJ^' ^“*3 j 

Jlp e£j-^ jLi3-l 4_oJC 1)1 Vj) L^Jlp c_3jxJl ^j^Ss-C 4 ojUjI j 

.(L^x-o-wwo 1)1 4 j jviJl 1) 1*!)L! ^5\-C V OwJ>o 4 jLxU 
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d- C 1 ^j>- ^ iSdJl o J \ j\ Jdj I 4 cd>l jL^jaxll j-* Si ^j_SsJ 

4Pjvj ^ Ip ^ ill 4 .Jl jl ^ j I ^ 

.o jl^JJ 41^-Liil 4 L» jladdxl L^jSCc 4_a_3ji 4 Jx_J lSC_w4 j ^_S" J 

4j j^S f O^—S" £y* j j^S" j ^SCAl 4 P^>Jl ^jxLJL* l)j 

CO j-Sj ^jiSl 4 _w<jIj^ Igit^g.} LaJjpj .4jt3lj jl .iJjoJj 4JLyfl.L> 

4_L>c_Jo ^J-v^ ^ 4S" oJ ^ k «— c^JUxj 0 J gj 4PjwJJ 

J^I-Lj ULi ljL>c_ajl i^J-SS Uju jwJ 4 J_>k_JlJ| oJjbj . jk . vsJl 4 _*J\j 4-j j-^” 
0 jjk oiiil wli j .4_J\jJl 25/ 1 ^jys’rjjwJl jlp 0 jwT oLS 

c—iVI ^Ijjl (J ju2- ^. 
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2 I 00 f* Lc, i~i~i >T I jJSlfcuJ |*ljJ I 


(2030 j-tfWI _J*JI jrf) 


llpLal J^Ij aj^jLj OjLLl^Lo 

^4 OwbJj>- jj| J J. . -g \p £3 yj 01 UJp 0 U -J jJlSl J JLoi! 

aj jjLJl oLl^III c i. - I2JI JUf ^ jj o-X^- jJ jjLJl oj ^^>4 

Fantastic (a__~^^p aJj^j) Jfjy L 4 *Jj c£yr jy~> ^5-^' 

^ 1 ^- j*-«“ J>i f £-* ^Lo 4 xJl y* j^ilt aJ ^ ^OjI Voyage 

0 j-^>-l c^O? yll Jj>-I £c_*j ^-XJl iS j j>P aL>-j I j-s^ c0 j^>j>- ^ 

Ll>- jJ jOxj oM-L&I j ?»! OJ apj ^ il jl y* a L^,L» 

OLL’^Jl I jOU*- ( j * 1 Jj>- 0 j .J^i Cf^ij^T y— jpLo 5 0— 1^>- j & j— jOJl 

* 

cplio lilk! j . a <J-^> A^^JgJl l_£Ai-l yS j\j cl 

^jP c Ota J^OLo ^jJl Jj>-ta a jj jj>- a*S" j-C.^oJUJl (JloM 

Ijjv^ ota j-*Vl 14 _& 1j ^cpI ^LiiJl ol ji p . ta> y*Sl j o\l?j^\ 1 jOU*- 

. JljLl c_jllSsJ A.I 2 j2j ^J_>- j! cj-^tjoil 

^Sol c 1992 j*Lp L 5— ^ 3-^w di!i y* y—^ 

V > - University at Buffalo jllib aju»L>- y Jerome Schentag tao 
C|t->J0 AJLJta otal y& ojLp — JjL» ^ L^jp 0j-^~ — Atata 

jlwLs^l oAta -Xxj j • LJ j 3 *^ 4 J Cj^~ ^ aJ-I ( % ‘ J ^ tJ> ~ 

.£C-p*e_v2- 5 l ^-0? jll ^J,| (Jl s^2jlj j» jJ 2 J Jyj>zJ cl— ^Jl Ol jlll 
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s-Ljs-p! ji 4-JjjJjLL C1j\ j\ *15"" ^i_P y^~ A^i oL> ^J-v^ ^ -A Sj 

^^SCoJ.1 o^tx-Ll ^j,l L?.^ ■> c.**?- ^..^^-1 

c^>c_Jlj ^LaJl jlprJJ ^jSor c4JL ^JaJl oJ gjj . jj ^ oL^^lixil 

jjSC) oi c J-ii^il .polyps aJ^UJ. 1 jT}LJl j tumors ^IjjSfl 

AjI Ju^l^.1 j cA-^JJl oL^-l OAi-j j >P (_£ J*-*2 Aj>-I ^>- 0 a 

. J-Li-I jjO <L>-lJ-! Oj^ L>-|jJl A^c-wwJ*Vl ^y* ollP C yS* 
.nanoparticle y^>\ j-*j tl*i* j-* js^j y*-v^ jlpr 

^1 A^ojLall j^£UL*JI (JLs^sjI aj^jt p ojLp IwLaj 

^jSoTj . OLt^Jl ^ Oj jj Owbsj 01 l® J 1 g_9J_& 

^ «A .1^ .y^ 0 A^OwOws.^-L 1 A_*S"" fcXll 4_1 _C_a1 Ij A_j ^jLJI I l ^ ^ 11j Aj^l_fl»® 

^* (_ J' 1 ^ ^ ^ ^ CO A»u 0-Ow0^ AJj>c_wwO a!«o-^- ^ ^ »-A ^ ) 

C£^i> JS" A_^jJl aJLlaJI i ,. y4j UV 5 *” (^ 5 ^ . CJ>X^~ S$ J&\ 4 ^jl_i-( jljv^V^ 

j-^ -■‘wy^ > -> *V a JUOjl A-jS^JJl aLjjOI 01 3 cA^J-wwJl L^Ail 0J-53 ^ 1 c. 

. 0 4_Jll?jwJl lo^m 

apj jil a^jUO jLioU J-3 ^ y2s>x-s> (_^l 01 dJ — <& Vj 

^1p oXL> jjUil oLo-j^wvji- aJjL^JI ojwLaJI ^ ^ 4 9 I 

(j— j ( jp jU-5ol ^1 • 0L*o^l o\ — jlx-® — ® 

PjJ 0$-LiS\J 01 Jl \j^hy~ JjlA-3 C AS"l3 ^ j^o-w^o Oj^ ^ wy^i-l 

A^bi-I jljv^V^ 0 ULp j .4 o^wLwJl L*^il ^ Aj$-La5" P 

L^J-aj — A-^Li-l jIj*VI L 4 *! . jLidjVl Ax>vcij (^jLo-aSCJI Q -P a ^-UJl 

0 ^5sj . . • t j- A j-!^. j t ^xOuJl i? cOLj&JLj j 
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2 1 00 La I 


i7t J I 


( j^2j ^1p o jil o oLL»^wJl l5^ ./* l/ 2 ^ 01 3 — >-jw\J owLiJl 

I i_gJ 

^AxJl j\SULp J La c . di S3 J5" j_JLjl oLo^> j* su J $ j 

I%j . aJ j-^Jf J^Jl ^ jj <— 3 j-^> c^jl — o-^^JS 

^ip jOO l)I J,| C^-\ !| £-A jjLJl cfJJi J XJ ^o-^O 

. L^Uj>o ^Jl .iSLla j c^Jj>til OwL v^JLa 

Ov* ^ J3 l£-UI I ^ aj jjLJl oL>^-w^L| L -L-lj 

^1p ajL*U j^S I jjbj c jl a jjlj 100 j 10 

L )j3 A-o_wL*Jl ^ jJl ^a jjLJl oLo-j^wvJ^ Jj ^j I J_£j j . ^ jJl aJj>- 

aj ^ i-i-S L^JljwL>c3 La y»\ 1 .(^31 L^j jptL 01 

jjLJl oU>-w^>- viJJ Jj J . AxvlsCLa yS' S y^ ^Lwwv-a LgJ J Aj^ ^JCa 

Ajj^woVI ^ y £-a cLAjJjULp Jl y£2jlj l)LL?j^ 1 (j>! j>cJ J J 2*“-^ 

a.^ a_oJsJ I J,l $.1 J^Vl ^Ll>o ^ I wL^j j . $- j **> L^j: ol 0 a 

£x>->6Ju c- 3 Lgjl ^1 g_9 J-A y>*j jjLul C^l o-a^j>- oJ>LS J^l ^y* ax* 

. ^IjjVl ^j-a 02>X£- ^1 jjl ^ A^jLaJ^ aJL> jj^J 

jl coj A?ca ^|JL >fcl v^V ^>-Li-l P ^ l_LA> A Pj 

Aj jjLJl oLo-j^-wwi-l . A_«jl>- j\j! L^J l) C0j ^J^>- ^JLp j. . ]gJJ 

A_oJ>7-L^a L^SsJT.^ lL- *>eJ J^a j% : > t:: ^'^ J . a!?L^*j ^x__1oJu 

iLLJl ^a L^lSCc c^^l-La j%- ? ! c - :> " C->li 1 c AdJC^.lgJl 

^LoJ_P 1 ^J| A j jjLJl C->1 o-A^wvji-l ^ Jju>jj J >-\ (Jl La iJl LA j 
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Bind Biosciences (a> j-J-I ^ jl*JJ J-jjb) 

L^5s-C Loj>- I ^jA ap j.Lyg^ 4 j jjLJI oLo-wvwci-l i^iUbj .^j ^-doL^L« 

^<2- oJ>“J (j, ^2-oJ>-) A^JJ>- 4 

o Al>c_Jj ^.Ls^j b« jJ& j c (dJ J ^ 2 . oj>- / ^ jj 

dJ I wCw-»o ^*^P O^b^P ^jbJl ^ A^ jL > ^ 

.4iJ_^iw«i,l aJ>-Ij ^j>dL j i^JlIJu 

J^Juij aj jjLJI c 3 o-wvwci-l i^iiJj j! I jjt ( ^__>cj jJl jS s i\ ^ 

.(^ jl*jT ^ w2j jl 0 wLajc« ^Jb*^ ^1 4 j>-L>- Oj^ cL^jIdj 

OwbwLi ^3 j Jk ^ cc_^-^>Ll1I L*^» ap jjliI! ol j jLo-^So! 

a^oJ>sJj jjbJl ol o-wa-wJ>- ^ ^j*3 aJIp C-A Jgl*-«/gj VI 

. I ^ *.wv Q * ) l ^ Q 1 

t JjjIj J-o^> l£ j-!l Omid Farokhzad ^lj_ fijjli Jj_ <L 

oSM Jaj ) : Harvard Medical School ^ jli jU i_~Is 2J5C ^LjJ 
C->Lo-;-~Pi ' ^ ' CS-dL*_* S^wbll« 4_ _JLoJf c3 j1zj>- Jl ^b->o V ^jI3JI 

j^l jJfcj cobal j>r jjL^JI ^1p L^pL-v^ IuSCcj . . .0wbJ_Jj 4 ! J ft- -I 

Jjudb Aj jjbJl C^Lw-w3-l ^JJb C-* y -3j . Jj>-\ A-Jl 1 JL^wu i 

Aj j-!lj l)I ^Ijjl wL^? b^t^P l-g jLyg jJ # b^JLo-^ ^ Ip 

ciiJL) ol ij/uij ol <JJ ^5 vjt c 4j ji^» oL*-*-sj2 j p^ob j . lM ! 

o ^>cJ2lil b^U>tJo AaILs^j c l 3 j^axJl ^ ^x>j>cJj Aj jjbJl obo_™3-l 

£ja y* 4_3Cj35 , ^I c.pjL^iJI Ij o c_3 .<-p ^U ail jJL»Vb 

. d^l ^-Lv*j ^b&j 0 ^-s IsP ^piwJl 
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2 1 00 La in >T I 


(J? iaj I 


(JLv£2j|j 01 1 -P CO >&01j j >0Jl CO I o-~-wvj>- ^ filSsj V 


Lj^LL ^jic ^LaSJI 

jUIcoL 

. JlA-l ^ L^ll3 ^1 p 0 OS Lclj 4 1 £ Ixfll Lg-Jl CObj Lo~^Jl 

oLo.^-vwwi-1 5j C AjlitiJ y >S $\ l0_& 1-g.O-P ^jJL) ^xll oJLpliJl j 

4>-j^ ^jjj c 1-^.J-P jjOJl ^y* la JL*a J . $• j-s^Jl i^/ 2 -^ 01 

Jjj J-oJd 0 J jbf A-Jll?jvJ 4_J_>- i^\ yiJC3 (. J.lgj jl col <w^i-l OOJj 0 jl ^>- 

Aj jjLJl col <w-wsi-l Jjt>- jJb Oil I . A_ j jli-l \ gJl jJor 

. 4_J ll?jwJl C^~^~ S"* J taV ^ J 

OJ-li a 0 ^ol c JjulIIj a *^1p col p ^ o-^f oO_p Oj j L? 0 s j 

Argonne National LS — » ji)! J— «-*-* ^ *1— o-UJls . jlSOoVI 

I j — «Li University of Chicago j— f-lSLi 4_*^U- j Laboratory 

^.j i-.‘j.'.~'' oA ^ Oj'') ^ y^j Ljl . jj Li ^ ~ Aj jjb t -) 1 /^ . , ^ 

0 jj6> l!~LLxS”I jJj . (^_*>^>_j^Jl <L*Jd ( ^4 <Li! ^il ol c ^50l ^ o^l p 

Antibody ^ !•.■?■« oL>_~ 0"I dJJb ^Li- ^ g ? p! L r.^l ; jl 4 p 

L>*}b>- 4 4 Jllsjvo L>“}\_>- P 4_jt ; ds 4 (A. j sj 

(glioblastoma multiforme (GBM JUx—joH iL-bcu U 
C->L>-wJrl dJJj J-oj*- |» "j |j_gjj ’((_5A J yr*Jj' fJJ C^^^bjj^Url) 

(JlxJol |tJj c Uwbu j . Oli?jw Jl ^J,l C^Ls^il j%-^ci-l dJJi 4 Aj jiUl 

c A_jll?j^wJl b*^li^l ^ yiL3 Cj-Jli^ J>- oO-I ^cJfci ^2-jl ^ 

01 AO ll?jwJl b^Ait-l A^Il ^ 80 01 oOl jjJl CO-^J Oi j . L^Jj3 ^j-*J 

. A_Aj ^LJl oJl^j L&j^a Jj ^ 
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I wL A3> . ijlb^uJl b*}b>- JhaJ ^>-1 b jL-l s-bo-lxJl s-Vj-& tijJwXS^ 

dJJj A-^>- Ij-JtyS.j . i^JUxj (jl I £JL^C 4jJb 4 bc*J? 1 v^l Ji\ 

jJ*. s^» ^>- jb>- (Jl^f jl J- 4 J £r^*~ C bbbj^Jl b*)b>- jj>o j3*VI 

oljbi^-VI .l)LL?juJ( b*}b>- olj-b>- JSj^3 j i^j L^J_*j>o b? cL^ 3 ji 

Jju ijLbjuJl \ J*}b>- 4_d.l ^ 90 ^3 ^ Cll)l cJl Ibjfc l J>r\ ^_ill 

. jlji&VI £-b ^y* i 2 JL 9 jpbo j\iup jj j-4 


IijLwmo LJjjjLJIS^ 4 3o»l>- ^ £.LoJj*Jli a^l ,/gll i 4^>t_jjJl (^J L oIj 1j 

L^jLi^ Ulk; University of California at Santa Cruz jjj-S” 

\jb Jk23 wb J j V ^lll C t < &jJl 4P j.U^ll jjbJl oU-w^- :>c_l^u 

Jp 4.J ^il colji ^2 j ^^p L$jl* (j\ -bjj Vj dj-b^* jJU 70 J,l 20 

J^Jlu cpJj>c_J 4jI s_3 j ^ x^3 l_L_*_^ I wLjlo s-Lo-bbl ^Jj>tlv^l J 9j .0 / 4 LJfc 


jjLJl oLo-a^-wvj^lj wUiJl I jjt> j . j-LLl olb^vj b*}b£~ ^U- 

.cPjL^- l)I J-L>- l)LL?jvj b*}b>- ^>0 cii-Ii wL*j cJ-o->- ^1 4^jb JJl 

oLo-wvw^l i^JJj ci- iSlc cd j-o-i-l d^- jj— JJl <L*Jd od *>bj 

. 4_*jjj Ojl y>- 4^>-jw\J LgJ^wwO Jjj ^b ^jP jd J jVl b*)b>- ^j-4 4_dfc>bJl 

U-& ^ j^bJl J_^l cjin Zhang £lj Jj-bb c^wL-^Jl IA_a 

|%j c^j-^-b*) $-b» ^ ijLbjuJl 4>b>“ jJ 4^Jo| ^L^>VI ^ j-^Vl) ’ (Jl >til 

jjbJl o! / LajJ jj ^Jl ©jl jX-\ 4j>^j^ c—*bj jl b>b5"j . 0 ji*l b^ip 

. (^J-bail ^JJi l) 15" cAj-btil 

S_^l *1%*^**I ^ i bJl l. . y ‘‘^ --olu L~-$ C^J ^ ^ 0^1 

l^J yj* 5 yQS* J d-> I j-L^> { j\ — J ^ jljb 0 j^l3 C^\ j- -O-X^w- 4 
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(J? iaj I 


A* J — > LJt Ola^-^r ^jSaaTl j^—SwaJ .^Ijjl 

^^U^-L-Vle^JIJ- . ^JJj J% ajj ^Jb ^jJi (_£ J si- 

. jA^\ I j-fc (J,lJ-l 1^3 J l^J^La ( *^>J 

HjLoj (Li^jLj uljUui 

♦♦ 

c jjbJl ojL-Jl ^ J—iojJ c jjbJl jlSCijI j jU^j a j Isa*- i]L* 

^ai .j^~Jrl Jai-ta a jy «-tu! ‘Vfca’rji J jt ^'-; j^Pr J— 1 p ® jW^ 

iSii-> (j ^<L^j C^-Ul (_£ j£; Aj ^>- ^ Obj^wJlj jjLJl ^ Ow^o 

L^'j y yh^ ^JL *“^ J ' ’^* c ~*"' ^ 1 j 3 A_^Jlo ^jl_il ‘ ^ ^ ^ ^ ll 

• '-P i Lij (j^- 

Rice jj— - jIj 5jwUo ej*>L_ajj James Tour j j— ’ ( j_~a-^ r ^*U J— sj 
c LgJ o*>1^p <j-* ‘VJ-! < j_^vJ . jjUl bjL-^JI dilJ University 

C^j>c_Jl l-L^J aJLJLLwwJJ i^JM J-&VI (JV. tj^*J * L5 ^ j S' £->jl cJ-*^>- 

£-L>ol ^wo->- ^ 4 JLS 2 JI £_5\j O jJJj L^J^S-C OjLwc^ ^.^.y^J 

jl c a_aj ^ 1 Lis' L)ll?juJl LV->- ^_1 p Si 

. 4*JL> 43 Jb jt-wwci-L £^?l y* OLwwJ^I oLj>- JJLj jJjULp 

^ y>: j \ j lA-Jjj^-I ojL^Jl ^ oJj>-Ij aISsJu^* sSL-a 01 ^ p 

ciSJJS I-LSju jL_s 1 oLljS'L* ^Lo-LaJl ^j-v^ w\JLS . l--^J sJ j£- 

^ipj . A_^wJ j5\ 0jL_ *Jl jL>^J>-I ^4 lwb>“lj J L? ‘LjLL? JwLv^4 ^_Lv^ 

^lw\j>tI^L 4 J i~l O jij wL3 4-x^l?!! l)1 ^ C(Jl^*“ A_jI 

ojLipb (adenosine triphosphate (ATP oLjL* jiJl Lr S s Ai 
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oLwi-l jjjjl aSII^j . aSIJ^JJ I jJ y 

4 SII 2 JI oJjfcj . LJ b>- y« 4_JIj ^ 4_Tj2_*Jl 1 blS^ ^>- jju C^uSsjf 

Jsj jJ Ajji 1>-I.5 4 j C-> 1 (L^ ^jjJl ^J*}b j^pVI ^ J ^ J-^ 

. 4j jjCv^Jl £-Jb I jj » I l) 15" ^pllb.^l JjJj ^b>tjl ^j5\J . Ajlji jjaj 

Ayusman ^ j Thomas Mallouk iJ j_!b» ^b * y jl& -LJj 


Pennsylvania State University L JliLuj 4_> Vj ^b^ ^ Sen 

^p-cjJl LuJb 1 jjU OjU» bcLv^ -\ ai o-L^J J z>~ 

. b ^jl ^.Igjca 4Pjvj ^ j cA-JlxJl ^3 ol 5 j ^SbJsl APj^vj 

A-Jj>- ^ OV*^~^ J c—JkbJl ^0 lp y^2j» b jib b.wJa.3 4 jIwLjI ^ l*_Lv^) 

jjoj $-1 Ll ^jj» -b-Jj>- ^ !w\ & bts^J j%-> CO-Aj>-Ij 4 j jOlSb 

Jjc>- w? .ail ^ ^L? JS" Jj_p 1 JbwowjS" *}bpbL £-Lv£> br j jwL^Jl 

lij .y-VI ^3^Jl y>xj L-^b^jaJl Jj>-I j :>tJj ol 5 

wLa3 cs-lil ^iS *brf j-£^bSl C^bj>c_jJl ol^-l ^iwlj ob cb bf 

a 5" (^ *■— ».wg.flJl . ^b»*>U jjbJl £_$:> ^ I jj& *-vwo 

.($-lll ^ Cf^r j jjo J-b b.lb ^ba*)U 

. 4_ i ^wv^bjLl! 4_ws^?L>- ^lw\j>cJL»b b^2jl ^SvJ? 4 j jjbJl ObbsjjJl cii-L 4-j>- jjj 

C4j jjbJl Uh-yb-aJl diij < j « Lyij| $-LoJjt!l ^JJ 

j-aJb ^^b«Jl ^j^l?bJc4 i^jj jj>tJo j .aJ_v^ j_J| ^jb^> 

. 0 L 4 I g^l ^ b^-w>- jj ^jSbc c jLskjaJl bJ-b ^ 
.0$-Lb?l L-3bJuS" ^ J C 4 _Jj^>- 4 JI 4_j>- ^ y>-\ 4jL> ^ 1? ijl LAj 

jaXCLIj j . 4 JU 0 y>-l j 4^>- objj! (b,| ol L> |^_^wo2j <U^s _C 5 . 
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(J? iaj I 


L« ca >jLd« cjLpj^j J2 jJl 4 l)Ip jd l)I-\ & 

dd> Ad^vl jj A_Jj jjL| oWl c__jd>- ^Jo cdJ li Jj*j j . Lj j-^S" Vl^r jJUo 

dy*- 4 old' ^ Adj oWI A_j>- jj ^ c'dsJfcj ,<Lj oVl^J*' 

. *,i ^ 1 1 i^_) / ^ A 3 

Sylvain Jj jb oIaL^> J-o~*i. ^ jb j -dp ld<>p ULj o^v 2 j>- j aJ 

.lwL_^f ^ Polytechnic Montreal JLjjo y> dddxd jj Martel 

AJLud £32 ^ Apld' 1 Jjdol J^d J*^\jdd ^_lp J> oSJu Aj ^X3 C-. JlSj 

£yL*2j ^p *l«A*Jl y>^*± cl)V' 5 . ^-U' (_£ j£: £* ^L«*}U j*^cd-l 
Jj jL« Js-da ' JJ . J jd ^ ^ j^r ji.' did Jd« coj jj' ^j>cj>o d j£- 

JjjjJl ddj £j-v^ ^jp oj d jjLJl d*r jJ jdo cdd lil :a J 3 

?AjA-1 Ij jdLil Jjd Jxld V lildU c ^ddl A*Jb 
Aid, ill Loj>cj>- y j^oS" Aili j x_ jLyaj AjI-lJI ^ Jj jL» ^li d j 

J- 4 j . L) jdvJi J-- 4 AP Jj^ CUUld pJ> • A—L^i-I 0 i-A Lgj lT"^' 

J-o-*j cj jLv^ <d»*>o cAiddl cJlL*-- Ij dd ^j* 4 Odj J,' y>- £-S ? j 

^JLoJCj di L CdlS*" llj .^1 4*^U Aili J( £3Szi £-32 j£- 1 gJlSj 

JboJtld Jj jL» ^SsJT J_a3 cAj^di? A-j^wJ^LJl^ A 

.s-Lio 0 ISL 4 (^1 J,l L^>- jj ^ a^>-jU»“ 

. ^ywjLJ bj^5s_Jlj AP jiwlll olili Jl di-L Aj>- jl (jl A_sJ? j3 J S3 ^ 

aJLsIsJI AxJlj jj j*+. gS a $lij Jjiildl j! i^s£u»\ j c j — ^>til ^j3 jlaj\ ^3 

wL>-l ^ip o lgiu/g L» Jjpj . A j jClSsJ 1 ojp A Is^jI jj ^_jAj ^ &j 

dd" L «J-IPj . (J^odl J| Aili Jl dd” j>tl23 cJ~o-*J lJu ‘j'jjVt 
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,4_J! jJup sjj i] y>tSj oi p 2ili ^Jl C-~aS c jj !l 

CviJJ jj ^-oLS ^UjI j . 43 IS ^il aS” j>- 4^>- jj JjtaJb caJLj ^i\ eJ gj j 

cjjlif jj .kitJaJl lj.>is * (*Ji C— S’ jit 

.^i2J ji! S3jj! j-P- jjU O^JJj 4^ Jj Jj>-! o ^il a jjt. ( j^xJ 




gJLLII uLojuiu 


^Li+aSjjjSJl . .t i i L-»i jj\ 


^ 0\^5j yCsi (\£\jO ( ^ j^: ^ A ^i.j > r oVi LSj u - J y» 
. ^Vf- a j y £^m2j 0\ \-^s£.^ <A_^Ap ^-^cu _5 




2 I 00 f* Lc. i~i~i >T I ^ jm4 JSO I 

4 j>-l jJ^-\ AJj J^X-I oll^lXl 4 _i J^j >0 l)I 5 - J-O-U S\_C j 

c ( j~-X?li*-* ^X^ jj c^oJl ^ js* oloS^lil dUj .£] y^sj co>- cL«Lc 
OL^ . 4 j>-I y? j £ r jl 4 -Jl j .2 j\iULp Jjllaj C^y- C jil jO?..*Jl ^>0 

ol ^/_c jl . ^o^lll I X^juib o_LM Jjc>cj ol Ij & 

.^j'AjljAiJl ^IwLo-Jl aJIj| J^>*l or 4 k — -X aJI j^>tj 4 j jjLJl o Lilli 0 AX> 4 _>- jj 


(599 II I ^jjo tHiLoLoj 

♦♦ 

^1^0^,*»»>>I 0^-g_>- 1 J»o2*wi»*»X* I 0«XXc yj^ £ l -XliXl J *,<-? Q )\ ^3 Ij ^ b Lo«S^ 
aJj! j£.j\ j o-oL> ^ jJL> cL^L«Lo->“j Ll«Lwwj>^Ij l_ou*)ba c ^i-v^Jl 4 *JU 

.ol j-Oo I I J^>- ^l«4j ol J ^ yp I ^Vl ^-Ol JuiSXj cl 0 »s_v^ 

(DNA 4j! jl tJ^A) C^J j_Jl y2^JA Ail ij ^ J-J to /VI I J— * ^--L-lj 
jjSol j^!l Jo j . (o yx^z Ailij ^__ ip J^IS" J-o^«) ^ jj iJ^-uO ^_jXI 
lok>J o cStar Trek (j» y?^\ 4i^j) /i ^ oUjIj c£0Jl tricorder 
,y[32> J V->- Lj? V-J-^-- AiJjJl Ol ^x-OoXl OJ-L 

olX?^uJl ojIojSX J->*l Or 4 f ^ c^XJl ^J^Jl ^-c*Xl Ol ^ j bo»j 

,^jL*jV Jo2J L» I jOS"" C V-J jX? Il3 j J yC^j Ajii^sjJl aXl£>Ij 4 OO* 4_J_o-P 

. LajI^^-I ^SCc^oJl olX?^uJl o jJ-p owUto o ?»cj ^vi la 

I jio j-> s-Lo-lxJli .0J li J5* J^- 30 o j ^iJ^I L^- jJ y&j ^ ^sJ 

yP y cOlO^I 0 JOi J 4 alSoj APj^-wO L^lSs-C 0 J^j>-I J,l J *j2_Hj 

bV->- L^>Oj 4 Loc« 4 j yp- OVV^ P CO>c-Jl jX? P cOl X?jv-Jl 

. oli^j^Jl 
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olilij ^ Ip y 4 Lgjb 1 ^ jJ 

1 y*& l$Jp wL_>- y) j) y^o^ 43 Li^ ^ip j C < J y ^L^-l 

. A-Jll?j^wJl l£Aii-l jl (J y j-Jl (jf 2 -* J>c -U l3LJ*iS* 1 L^_lSs-C 

^2-oJ-i i j ^jy ^ 

^jA bl l? *tJi ijJ, lil ^5Cc C 4ili jil l3j^ JjI j-*-^ j—i y jjp j . 43 li ^J 

c4Pj^vJ £ j-oJJ SoT cLaJj^jj .o^J-^- 4»J^j>- J sjo*>Lw*j ^J>tdb ijl ^ ■ ,Ao^l 

. ^lp L - ^ j J J-al^Jb j-U ^ jJ— -J >tL»b 

iJb-l y 4_j! j jj( C-A lJA oA y C£jJj^ 2-Sl j^P £y* *-v^l c4_Aj dJ gj J 

IgJ ^ j 5 ’*’! ^*ij Cj* l)IS* Lo~li* t _/»-V! j— l L j 

.jviJl ^ i — a WL> 

Jjl 1997 ^L_p ^ Affymetrix A_2fj4> c~^>oS J_ sj 

50000 JJ-^- I — g4x£ (_£jU^l 1I ^g_ I p <Sjy A — 

400000 — la jl_v2 t2000 ^1 — p -l5jj — 4l ( j_22^j>sJJ ( J — ^L»o 

^ j . C->l yy 1 — *VI a*-4ij J 1 LL 0 0 ji yi* (_£j jjJl ( ^ r '2_«j>tJJ jl 

Lgj tSjJy of & ^So: jV 200 Jl jL^Sfl c-2^Ai! c2002 f Lp 

^L>- c j j^o il) ^>UL! jl Jj>sj! ^ jl (Jl y L»j . a y yS\ ol slij 

l y* aJ-JU ajJl>- ^gl p V cjjLv^ 

5j*^jL>- l_~1s aJ5o 5Ljl^VI cShana Kelley LS -J ^5” ULi Jij 

Ai^p Jl jJl) : 3 — Lj L5 cUniversity of Toronto j-^jy 

Aj cLalj-cL^l! Aa5LllJS"| ajlp y* ^ alT» 

Llaj ji jIllJI ^il V L«-S” a jL^s^I JIp a Il-tJl 
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(J? iaj I 


4_J j 4 slij ^1 p 4 j c^Ijj j.^-1 ^LS ^jA 

4_S 1 a ~i c_3 jJl ^ ^Jb ^LS - " <^3^—1? 

. (J C_JuL^Jl cl! S" 5 J 43 li jJl 0 Sj& Olw\ XA J5" 

j*J>cJ>- UlplL>.l^»lj l)I ^ j-**» Ml5j ^1-P J ^-o->til 1 Jjfcj 

4ilij (j,l 4 _jc« 1>- jl ^lJUZ^a ^ 5 y>? j-Ll jlo^SOl J ojtll 

.LJLaLoj?- I^Lojcl3 Iu^j: 


»LJl 


JiJUU 


L5 __aJu^wwj:. ^LJ^YI £— C|« — $^0 


4^o^il c4^»UL| 4 — j ^ .■■ g . ^ lSj Massachusetts General Hospital 

0J>j^ jil ciiij ^ (J?\ 100 wbjj c^Ji^ «*_* — 

<Syr 31 (* j-^j -dr*' ^ ^3j l/ 3^ 

ihJLo 4 >Jj>- 3 j s3« ^ oJj>-!j 4Jj>- i y A J3I I ^-Lj II 

oJjfcj . cj jjl^j 131 l- 31 lai! 4 jL^J ^ Ldiaj 4 I ^ 50 

433-1 <^juiCl50 I g-L*J>o L» 4 _oLw3-l ^y» diJ-C 0 J_j Jj£-I 4j jJ-I 4 9 IS 

cdJJJJ 4j>^ j . 1 IjLo ^ jLJLa tjjJ a 0 Jj>-I jJl 4 Jl_L?jvwjl 

^yj [ j ULi^jjjJIj 4j oO^jvj L>Y^>- olJui50 43 IS jJl o 3_& ol o. *j 

^ o ji— Je ^ c*-_*2l*J>lj jjJjiJl j 

4jL*«L» 

iS ji^r 78000 ^ 5 — Lp c 5 c^lSlSj v-L^' 

0 jSo L(3jj^5vJ^H j — ^> 0*1 .(o J^r-5w» 100 L^-C« j — p-\j]\ Jj — Ip) 

^ od-JL* w\j J JS* .Oj^wlloAl ^UjVl 4 4 jISj 4 *Jo| 

^1 ^Jl JjwlOl ^ Jj>-jj (_£wUl EpCAM V^laJl aJjI-I (31 s^Ol 
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(jLscsJl ^Jb $ y>- j\ P <U$0 c4 

JLv^jVI y* C)\bju*}\ L*}bi- 4 mmjJIj I J->- ldj& 40*}U2Jl 

L*}Li~l jMfliL c4 sli ^Jl jyp Si j! 111 9 . Lojj 1 J2j*j 

.OjjwX^J.1 ^UjVb ^*i)l ^ 4 jjL~J! aJUsj^J! 

116 (j-^ 1 15 (_£ J-S 1)1 i — 9LiA5”l Jb Sili ^Jl o 

. Lj2J ^0 

I t Cjlili J ^ Lp aJ J- abtii ilJ L ,il Jpl ybxJ 01 <~— jj "^J 

CjvslJ-l CJ ^Jl ^£9 . jll ^lSx. Ja < AjilSO ^lp bj*W Ijyb ' j jjj 

0w\_P C L-o- 0"” $-1 ^>r| jl (•yZJ y* 4j>c_wwJ| 4j^p jj>-l 4jli5sj ^JLj J 9 

^ L»1 . Lg^Lc^ x^jL»( ajw2j c3 j*. iwr^o AS LgJl Lo-S" coljVj-^1 ^j-® c->l l® 

L&jl ^>-1 JS^xl^u Vj cOLwJj 4 *_J2j ^j£> Ajjl^oJl -bjj V l-C.^3 cJ^-JL^Jj 

^ y 2 jb 4j>- 1*H Oj J_J Ow\j>tJ 01 yA I jjfcj . Jj_jl5.0 ^jA JL - si 

L-JIl^I 1 ^3 (. ^ o jA jr .01 jA ol v^>c_jio Oj-^-l 

£jA wbJjJJ tJ^bS i j&S>^b f\ j>t\ ^Oj^I oSjt ^b £jA 0 CO Li jSL Jb 

. Oll^jwJl L^-lj ^ c^j^l y^S 

2 -uil j 4 _j>u»L>cj oj*>L-« jj Leroy Hood ^ j — a c£ j j*-! • £—u^ -tJj 


U" 


L^SCc ol axj jl J,l 4 ilij University of Washington 

. oJ^I J ^ 0 ^23 ^IwL>cJ^»L oLj J jj ^ J C_-A0 U$o 5-1 

cL^ jJL>-j Lj*^Lsi 2 JL 3 col ^i -1 £.Lj oLJ olijjjdl 01 c_ 3 j^_jJ .1 

. oLj jjJl ^ja 4_p jLs<2-* [yx^oj>- coLcjj^lj ol 5 IA 5 "j 

j 01 ^r 4 ! ‘^LJl oLljj^JI c_ 3 l JuiS"! j 
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i7t J ft L Jl 


4_&15'0 wbjj V C Ck3 jJl ^4 jUbl 4^» j.jg.La ^L>&jI ^1 

juP (J V_>- fjy j jJ ^ip e_3 L^jSCc j iOl ULx OyJkP ^j-P 43 li 

^4 c->l jll <j\__>V~4 oJp jl JJLc. o$.La 5" ^£5*1 j cj-JUb 

j J>r\ ^ip Oj^li 43 IS jJl 0 jjk 4 *3 jw2J JJl ^ ^Jb ^ j-& |%J^cJJ . Jj_)Lo*Jl 

4jjJll? ^J,l jj )jj l Ig *.13 L(JVJj>Sl ^1 j 5 1 ^jA (_3VVl C^l il J J^ 

. ^a£-\ 4 _L>- ^4 L&j ^j-4 ol J-Lx J-*3 ( j^?i ^Vl ^j- 4 4j^l j 


aju^jj^JI aj^jLLII ^uljLj^I 

4-jUVi : j^j VU ^Ul w\^4 J\A ^A tS l. i li A 

o~>- u_— - jUSH si — aj .carbon nanotubes (1) 4_ jSOl 4 _> jJUI 

jli liJ cd j ( J_w^ j- 1 ^ dad 1 ^ -‘x-C US' ci*V j a) I iS j d lid 4 1 

(%-^j .^-i 'j— - 4 Ck^Lv^ j^j Cj~~^ 3 ^ I <— 4 o^, . ■^■^r I 

jl L^Jl I j VI cbg3 oJ :>-lj 4_lSs-JU^» ^JLj& (jli c4_IjL^-!I I £j ^3 

L^J jl? Jj jj V 4>JLJl j j-j c» 3LJI (J j c4-JLJ! L^jj j-v^ ^ j 
^j-4 LgJLS'b c__d j^>U-l o j_g_>-i ^J_s^j w\3 olS . ol Jio^^j 4_*_jaj 
.4-^j^i-l oL^j-lJI ^j-4 L&j\P ^®j c 4_J jj ^oI 4j jjLJl ^wutSV! 
j jj olji £j 4 4_J jj 4 j jjLJl ^.l^Vl £y* 0^-?*“lj J5" X- . .Ly^j j 


diH _j .J5CdJl ^Jl aj jjU oLjS" j oli jj £ otL^k. : carbon nanotubes aj y £}\ aj jjUl i_ — - jUV' (1) 

C5 - ^ jf J^- 1 jjLJl JL-^ ^ ol.fljyia jl jj—* -Xj-XjJI od-jLa l .gl»^r oJb-X>- oLo-^* <L_J y oL_ijj^-l 

(_£ ^>-1 A__P i]l_ofc ilJJJlS” .^1 j— ! Ll |»4 *j A. l«,^jl oli (_g j— C->VL— s?J.I a _L_jJL*Jl A_sUis^flj t ol—J jva-ilj 

a3I^JI sLj ^ c->Lal-A;»tivu*V^ Lgi il ) a5 ajI I ^S” .ajjL«j 4.I A^»-CLgil os VLsf ^Js L^J ajcs^xII osL—ala^oxV^ 

.Ojl y>JJ o-X-^r Cs*5L ^ yS Lgjt U5” toJb j9 3Jb ^5” ^aSkasCj tAjL±0>l o jS L^jJ cL-j^~ c j-CJJ 
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£+0 y J5" C^- L>-wUl 4 JUP . b C-^ <L>j>clL» 

^UrjJl 4-J^P Lx <_JlL cl)V^j .0 j j ^S" Oji ^j-P ojLp 4>J <Jl 

(_£ jjL c_*> j^j*V i^ljwU ^y2j l _3 y^J Ly> ^J^^x L5^" 

c^UJl ^LlowJI L^3 o^sj Oj 4 J^S" ^ VI o o j5o j . ^J, j j ^S" 

Jjl£. l*x ^L>cdVl L^jSoT. j y ^S\ ol ji l)I ( J-*3 I jS"jJj ^ $-LoJjt!l ^*^50 

.o ^Xldl 4JL> ^kil oJjb 

4j ^jLil -jljVI IgJ i^JLv^I) ^__d 4jjL>c_P^I 4 jjo y2j\-*d*-\ 2 J *J J 

CO^lll 4_J_y2 4 jJs 3 J U L»J-LP CO^Ltj .^j-Ul L^^S " y ^1 4 J y ^>]\ 

y* LiJjx *}UL& 1 laJL*- y*)l\ £$lj ^ o Jli jl j p^^JLT 

4JLiO j y~S" £jy& Ct*J • L*- 4 4 Lj>-I Jjdl ^ 

wLo-Xxj o^lil o y ul)il .y~£i\ J_^x 4l?c>6j (^JJl ^xVI cJ^Jib-! |J & 

^ y^2^« j^-\ cV — *^3 ^ ^ y y 0^ j^r ^ll iw — J I L5^" 

L^5Cc C-> ULi? ^ J u^2x 4 jV j-JJl wbwLx 4 c^JL-Sl 0 y * 

y lOjijToIji — « j j5^1> 4_aJ^ J5"j • ^ l ^ ^ xj <j ^3 JSVj— >VI 

.(_£ ^>-1 0 jj ^S" olji o*}b Jj>tL4 L^j^ 

y 2 y>r y* 0 Sju» ^C, j f>\ 4_^\J 0 j j ^5" ^ y^ 2 j* LsIsjI ^j_xlllj 

jj ^ 4 ^j ^L ll ^ o^ j >: ^ll tl) jj ^S ol olji l)I ciJ !ij .4 

^ yu (. J db j . 4 __oLp 4 >*}Lv^ 4 ?xJ»oJ c J :>-! JjU j ^ j j— L 

L^S' (J,l 4-J 4 J ybi\ L^j ‘LLfci^Xil (J~~^ 

. Ig^dl 

.4_pLLv^-!I Lj^ y> cJ JjuiJL L^flj 4_J jj /J| 4 j jjLJl L C^fi-*x JJj 
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2 1 00 j* La <Lji tT I 


i7t J (^1*1 I 




^J_v^ ^ 1 Jj>cO>l ^ (j? i £—0 ^ *ob>- 1 

J>S„ cL^J j£ c_— J J .4 Jb ^oJl AilbJl ^y> aJjLa J fljJ 0*^15* 

.Kevlar (j%LSOl) ^ k.Vo jiSl ^1 J-4 £-0? ^ b^lw\j>cO>l 

4pIo JUf ^ j j-J x-wvo ^jiJl jJJi jJ* 0 jj j»lJL_j>c^l j^jbl J-_ *J j 

0 jSw-^*Jl 4i*}bi- fjjy> s— > ^-4 0 J P Jj>-I j 0 jj ^ 5\Jli . O j— >Li-l OJ__^>-l 

0*3 jj Lc.jj . o 1 jJ j-l$sj 4_J_p 0-4 li <jjJl ^1— >VI <jJJl 

(_£ -Ul L 4 I (Jl j..^wJl I jjk ^lp t-3lbil 4_jL^J ^ ^ilxJl s\ y^I^VI A JiO-4 

?0 J^-i— Jl ^J»>C_— > 


09^ 1 1 111 n jjlj Lo jirkf, 

^w— >VI j 4 j ^j&j c j j-« 0 jjLaJ 5\-C V cbL>b» b j SV 1 o-S^ 

il)J I (J jJLSl 1 LlSic j . wb VI ^ j-^ ~ ^ col 4 jl_*il Oj j_j L^Jlp o 4 IS 

^jjl 4-4 V I ^l-P j>»Vl 4ji$J ^ -LoJjU J3 ^ VI JW2-4 J ^ll*Jl ^ 1 0.3 1 J-JLO-4 

. 0 ^^\-sb^viJ l— v*- 1 l_I— 4 Vj-b J J 1? * * V 

4jL>- ^J l i_jljJ I * (jl j— -Jl lb_& ijl J - 4 0 j >IS j\ ^ * **^ ^J^ 4 ) C J— 

2007 ^Lp 4^Jj j j_-4 -b*j . L5 — ll*Jl .sbosVI Jl — s^jl ^ 

jl ^jSvJT, 4_o— o I 4_J_P jib I (J JJl j^oJl (j jjLaJI J-Ui l)I -bll*J jbT ji 1 o-P 

(J*}b>- ^0° 4j lj Ljj cV * ;bll> .V Jj*^U 

. 1—4 1-P j3+S* 4_*^o->- ^1,1 0 yCLS' 

^JOr jL>- jJjb 4 j ^li Jjbv J_aj ^Joil ^_j JJLJl I jjt jil J, sj 

AS'jOb 4-^j^l ob>oVI jp J jj— ll j^j cPaolo Gargini 
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®mkJI 


jil oLJcl ^ Jl JjLij 35"j^i C-JIS” l Lj .Intel 

,il)l^» JJk ^ -/? j^o L^j sj 1 L 0 4_«JlS" J5” 0 J 3 cl $JLSl 

Semicon (c — jj 0 j-x~®_^) cS%^> jil sL^Sf l£ jxJI j _ £jil 
jl I L5sjr_4_jf <_£ y) : ( _ 5 ^>-jU r Jli c2004 ^Ip J — ap cjiAJl West 
aI^jjJ.1 UIp ^1,1 j*^ cl) ^L p 1 oJCP*Vl 

•<J5Vl > 

^ Lp 0>1 .o.7xLl t_^> ^ ^ U- 1 0^, . -g 1 (_] l 4 LA I 0^ ^ ill C~)15" j 

J ji A*-joVl 0 jJ 3 ; J VI c4j jjfc> ^>- 4 JLJL>o 4.P jiwLa 0 j ^s_J_oOl 

^y» aSL Bj ^c..L?.-*>i ci j 3 JyuJ\ J Jx^>\ o! J j_jL>- 

Oh*^*! oLl« 0 J-p ^ j-^ilJI aSIS j 01 jJl j . j ^SC wLmJ) 

li j . £_*_v2^l L_3 ^L? p :>cJ>- ^ 43 I ^ 4jI_P 4_>eJjbo (3 ji o! J j. jdl 

c^j>cj c I jo«-v^ 01 4 -^^^-cmjLlJI (j ji 4*-ci*)U ^>- jll (J jJsJl OLS^ 

c^«J ^ c^Lj-aj ^1 SCo-ll £j *oJ> col jL » jjlJ 10 jjl V 

oO_A 01 yS' . 0 ^3 (OvV- 5 ^ L^ wX^-l ^il j-P V d-’l — 1 

aJL*J.I jL^jj *— ^ cV->-l jl .-^.Vl (J,J ^o-icwo 01 ^jSsjT V 4 




. c-^L^O 0 JjO 

i j-oj 4j jjiJl ol sli ojJ ^ill oj \ jX-\ 0| ^JjVI c^-wJl 

CRISIS J>\ 01 Aj^-iLoOl J j—LA-l Jj>-I 0l5"j . L& jLg.yail ^ a_jL^jJ| ^ 

01 4jLi» AotSCa ASISj cL^LJU I g -./9»; Jji ^ 

.3j!>! -b jll jJ jj c_^>L_w*j>- ^1p SxJ 43 IS ^JJ 4j^-ljtll 0jJ3 ^j-4 J J Jj 

OJ-^OT CbwJ>o OwLiJl 0 4^x5\ll olili Jh\ ^y» 0w\J jl ll 0 jl ji~\ 0| Jj 
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2 1 00 j* La I 


(J? iaj I 


4j>-Lww^» Jj>- jj V I 3 lg»**u 4_l^Ouil j . L^J>c-I?^-> (3 ^3 4 Js«j ^]j2j Ol 

jl j, oJJ d~<3 151 c4-*Lp 4j2_v2J J . l_A Jj jO ^c-Ow^o 4^_*5oJ A3 15 ^Jl (3 j3 A 315" 

Obf 151 yS 1 Oj5sj 3 jdl jJbJl 03 c4»l>“LcJ1 33 ^Jl (3 ji 0 j-& jl ^jl> $-L« 

CAytSCo 43 3 dOl5" 151 ^^SsJ . 43 3 ^Jb -^J- 4 .iM 

151 c Jldl J ^Lp .4315" 0 jSsj V 3 jJj-p 4 j>-L-w^» 01 9 

j!w\JLc. qlpLo.ij L&jJ 03 c4^x5L» aS3j 4_apLsI 2^» 
3>boj jlw\_A-C. j^5t <Lj oli ^J _p (^jIp^j c_^jbxil OV) c3 ^ 

. L?.a3 c_3L*-b^l 4 *_>j! jlwi3x. V| -L_ jjj V 4j>-Lww^» ^ 50 <. (c->l j 4 

^^^1 (Jw\j^c.^_<2jjbc*j 43 b ji\ oJ ! jill ©jl jJ~\ ol I3 j& ^ ixjj 

j^Sl Ufciwb^o 015" cA^s^il 4 s3 ji\ l<35"j . Ifc-b^o ^-p a!I 

J" 5 *” C£ J-^ CJ>\ ^3 Jl\ 03 . 4j jX-^2 

. a1^\^5s^om!J 

(A t J-M-3l 4 *JoVO A*3ob 4 bb_*_o i jr)jC ^. J 01 3*3' ^ j3l w\ 9j 

01 lbj&j . jJljwUl ^ 4>j^c_*-wOj-Jl (3 j5 

^*-v3 ^>- ji.1 IgJ jl? 01 ^j^5"l 4 j*j0 oV 0-a 3.I c^>- ^y» 

Jjlia L^P ^53 . 4 _^c_wwvjLlJ| c 3 ^3 A*Jo*}0 ^>- jil (J ji^Jl ^4 0 j-4 100 

4_*_jol ^1 A^>g^jLlJl (3 j3 AscJoVl ^l*-X ^1*^)1 (JUlbV! ^-o*3 .0AJ5 

I jjfcij .oJ-!5 y>^j jl 100 jl^-Sjr.^Lst*tJl A3 lb 4 ^Jl> c^ 3 jJl ^ 

jk£- 0? cJj^ - (^5*^ ^^3-3 A>ojOJ| j-4 Jj Lc.j 4 _Aj ^ bJl OwL^j j3i-l 01 oil*-® 

013 4jjL>cjr. AscJoVl 0*^ ^ ^lw\j>d^lj j3b~! 4^_Jlo ^^JTj . 1 £3 j3 

4_x_jolj j3i-l 03 C|t-> . 4 _a3j 4j ^jsxJ-4 ^ J 5 yj» 
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«HWll 


. ;w2i Jj>- (S Ajli I jJ Cj%-^^cJl ol>j^ ^sAdlj jt-^i 01 

^1-L*jl oJ-pli ! ^jfc> j *V1 C|t-^il aj ^ laj aj j J j>- a!S1ju>» 2JLl& ^LjIj 

APjvjj £JJ <jylJl A^j ^_I_P ^_l*j 01 O0aSs_C V Aj! ^_I_P ( jr^Jj ^Ol (j\ aJl 

L^5C<w> aJL1? L.-^Op 0 wlS ^ ^Jl ^ j »»iJl a $[ ijj jl oji 

£_L> 01 ^jSCoi.1 ^ c2020 ^Ip J .1 — *j yL> oji Ov*^ J>1 j-^ 

clw^y* Ljj Ojj^i^l y* 0^\J V OJJOj J colji y^oJ>- A-fl.Jg.Jl 0 jjfc> 

Or^J *L^ ls? ^ caIJJI f\ y>r \ £^r J> y~s}\ I^LJ 

^ OJl j^j>c_i-l Jx^z (^-Lo ^lp jt-^Jl Aj jlkj 4^1? yu |jj>- 2 ]Ll& 0J3 C|*-> 

. o^-^^-J-^Jl ^ 3 * *'*^ ^ ^^-*-^^j1 a01 J i o! 

jjw^L^Vl ^jJjvgl>ti 1 lwb»-l j 0 y oli C^S" cj^ o ^S"i Loi" j 

c^3j-^j^jL« A_S"jd> jL5* ^ — « 3000 ojwsj^ j^S" j_ Cj-4 ^ 

* jjJl c— kL> c-> cJJ?L- ^ O ^1 A—S'jdJl ^_L» ^ Microsoft 

0 ^-^<-Cl^_L 1 ^ wtS"*!^ . j 4 0 ^jI^ (^ j^xj <^jj! ^JgOxJl a!^j^4 ^ Lp 

o Ojfc 0 j0^-L) OVI 1 jz3j j%-^jl A^fjJl ^ ^u^-v^>«cdl o jjLs^ 0j^-*j ^j— j JJl 

J jU-l ^Jbl oJj>-1j Aj jl ji.1 A A-L*il O jl*g J CO-XjJJj Aj Jj>cj A l^Jull 

juwjl j .A^-lxil ^]p c^-^LJ-l OJ_£J>0 OjwtS 0^1 JjJ L^3 0 J^Ss-flJ ^Jl 

^%Cj l ^ ^->cj ^ jl jJl ^ip c— jL^L^ ^J l Ai»^3»t>> Jj 01 a1^C^-w2>1 0<-A_A 

. j>»Vl Aji-$j ^ ciiJi Jju l £ **>o»^r $-lj^rl ^1,1 j-voLi-1 aIS^JUj* Ajj^t 

Lj j>~\ 1 'S\ jJU -^-il (J O-P A-0t^ ^JA-WWA'I 4 oJj>-1j A_jjl jil A i-lstllj 

i y» AaJL^- ^j!?Ll 4 Jj>tJw^3 Cj^_$s_a01 <:Lj 1 cOl: * j-®^. 0>c_w«^4 

C0^-x-s^ ^1 A-o-^ll ^til 01 ^l*j Lc. C^b-I j 01 ^ U- 4 ^0.1 
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2 1 00 La <Lji tT I 


i7t J I 


ISlL |jjfc> LJ^ woij j .4.LP C-*3 jil ^ oJ ?- ^]p L$-L« 0-J 2*0 J JS" £c__5l*Jj 

^lib 4-J ^Jl Jib 4 ygxJl l_J*^Aji-i ) Olj j.*-yg-Xjl! q ^s-C 

IgJta! ^ J jjLi) 01 (^pLoJI ^ 200 £— -Lo 4.jLjgy> 4_>- j Jj $. UOl J jJ_Jo 

4P^*J C-y> JjLU J 01 ‘jCr j^r 

4^2 jju c4PjwJl CL- ^>- ^j- 4 L^- 4_J| j , . JLlflj Lo 3 . g- j^/2j\ 4 Pj-^> ^.4 J' Aj 

|t-> Cw\j>-lj 01 ^ o^ocv^Jl 4 ajLwwvJ-I c^Li-<>-*Jl C->I jLi-4 g-tal ) jy^l j 

.(2yUi JjU lsC4 LgJCo->sJ ^jJL) 

‘4^>Li^o J5" 01 ^ 4_jjl 4oi-Uc« g-!j_>-l 4 j J LoJj j 

j^-j c4jlIi^- ol slSj aU^O jj 4oi-ljC4 0J 53 Jl*j j*Jj ^_> . 0^ J xl* g-lj 5>0 

^Jlj I 4 j J^dll 0J L Oj^-l AS j . 4jl_^jJl ^ aISsOlJJ ^__wo^7 L>1 _xj 

jlil Ur c o J_>- ^Jp 4l5\2c« JS* ^Jp IwbwL^ wLoCxj y> J CwLJLxjJl 

(J j_*j ol 0 ji ^cllj • xJL> 1^— «l j»Ip £ w Jl 

Ul .4_l5sOuil 0 J j- i yS^S. 4-x..^.L>Jl oo>-Uj>-l wlij cJ £>- 

.OJJS ^>cJ *-\jiP /^. -a La 1 4.^-^ ,, \Jl I ^ A 


cLjjOJI OjIj^jlaajj^IjjlII 

4P j.C^.ll CLol j OXLi 0 jSsOy^Jl olili 4jLoJL>tll JjIjJI Jj>-I 
01 0 ol jj (3U^“J *-*» 01S^ liU . 0 ^ jjLil oljjJl ^y» 

jCy^-4 ^1 V J — S^> J ^ (Jg-L 4 — 9 IS ^ dol — iL-UJlj 

Ijj loL-wj>~ JjJj>- ^jy« iJ-J V 0S| ISLo-U coj-Ul 
J ^JC*j JjI j^JlS . 4 _Cj^o^-I ol j ^IU_ p>CCwl IwL& ci ^L? 
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<==mNI 


s\j ^ Lp 0 jlgywJb diJ ^ ^bjL» Cj~^ SjLp 

Jj>-Ij 0 j j L^JjI y ijb 

^t\} L«wUx3 . (J J y>jj' J i jy*S'\jJj JjU 4 JLwo-jfT y» ya ^ j L^ 2 pj 

jl Q y2yu » ) Jj ji? j — Jb 4^a>l oJ.^- c.3 j-^> cj j-p JJJ $-(^j_j>- 4_ jjj 

j jSo c A jpLaJi Jl J_ ->-Sfl .4 jL^ 1L« J LP Caljb yj» ^ j,Lk^,«a (,^\ 

.s-b j-^SnU l-^>- *}by£? j-® 4 b<j>tj b? c c_J yj^\ yS' L)bj^-Jl 4 j y>- $-1 j 

oJl^j j .^b Jl tjbjvj xJJT b« c(^j^ 2 ^jall) ojtal bj^jl ^SCoJj Lr*(j^ 

Ob^vJ ^ 4 ^bjL« 4jLbj 4 Lstj £(_£^i-l C 4 flj ^LJl 

b» jJkj C$-b b)b^-Mj y /g»flll jJl Jj>-I ^j23 .$-1 j 

cjbjuJl ^jp jIj f\j ^^Sol jl_i lili . (l) ^Jl y& j>_*j 

4-wo^i ^Jl ^Jj ^Jl (_j l — *>>^1 C la — J . ( jSL^ ) ^_i j}\ ^j__P yXJ b* y—&J 

. cabjji-l ^!a>ti*»b 

oJp ob^y« cadpl a_A3 .JjuiJb os j >- j^« ajj calj^a*>^jlj\Jlj 

jl ^^SsJ . j^-L« dj>\jjy>? y « 4_al^- olj ^c^jJl jj ca^tis^ 1 gjl 

^1p I j^li 5 . jil jjSo jl cbjl^ JjlaaU aL 15 cal j y^ y\ ji\ b 

. 4j jb4 olX L^J>-blj|j 4j>t»j>c_ s ^> 4 _Aj jb i b^-LjcCo 

o^b« j jj^ ^apl jJl ^il a_>-l ^ybj 

{j*"'>j* J jV '-^i p f (.Graphene Oi»l Jr\ L s~ < ^ ; 

L-j jL ^ ji y Li^ jS”j Andre Geim ^-yr AjjJJI j* J5" A 2004 ^Ip 
(U niversity of Manchester jU~4JU U-^Ur y* (Kostya Novoselov 

oJb-l J ajlA? o^li.1 dJ Lj Ayi , j j . ( J_oj«J! I Jjt. ^jP Jj y oj SUtj I jli ij! J Ul 
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2 1 00 j* La <Lji tT I 


i7t J I 


0 jLp ^Jl C 4y y JZ\ 4 j yLlJl C—^yU'V! ^ *^P ^lp ^ y « 

C4_x3 j 4_L v - djUl 4JLJfc> .^Jp 4j2lL« 0 y c3jJ y « c_Jlj1j>c-v^ y P 

yp L^Ss-ow^ wbjj V CL) JJ y* oJ_?3j 4_Ay>s_v^ yp OjLp y^l yL( l)1 9 

^-wwvjijl I JJ c o^LJJ OwbwL>- 4Jl>- y__3l y^-l J^lC OJJJJ" . oJb-l j OjJ uJ o~*» 

^1 P OjJjJl Lg-3 Lc. c 0^-wo-Xt 1 g -v2J LsA>bj yl*-L) Lo- 3 ^ip $-1 oJjJl 

4_^j>-j y») •*^ J ^ OJ — ^ 5 ^" ‘^y^i^y^y* 3^ ^ J . y.y^3\Jl (J — s-^yJ^ 

4-^>jJj J lai 01 y^£j . c ., &JJl j & y^l yM c4 J IjyjJl j—b^\ 

Uli . ^ jIaJI ^c__jjIj ^ LajLj>“I o^L» y j $1 Ojsjl y^l . (j j— s^jO 

y* 4 jL^c_s^ 3 y$ yl j%J-2jl cu5jl JJ c^j^U^j yU 3 y$ C^*-0> j 

.(3>«4j y^ Oli cyilyLl 

l * * fl ) ^ \,>. *** 0.3 o2j ^j\ a^— l_Jl 4 Pyo-^- i -■ -a-4 *>r + .0 J. . 3 ^ 


ycy?l y * y 2 XJ C^>t-J cJ j—^Li-l OJ £>-l 4pL_v^ y ^-A :>*I^wa 4__olp 

d^lj^y^J^fl d-^LpLx-j^^J ySo»y , j yy 2 >Jl yp d— *-w^ ^yJl d3^ y^ylyJl 

OJJJj ^4,^,3 cy. $1 y£-l ycs^sJl ^ 4 jI_P ol j 13 C^>cJj 01 4 0^3 jJ I 

. yOp Lg_v^ jP ^ 0 wL>-l^ 0^3 LgSCo-^ £ JLxJl d«J^ yl^y I y j *-v^ I 

30 J,l y^ 4yjyLi olj yi^y IjJl y^r^- ^Jy cu-ijJl ^) 

yt-v^l Lg-<>j>Kj>t3 e_3 J Lw*<j ji y l ^ *Iy9 olj yi^yl y ^.. ics^l L»l .I 3 ] « ylj 

XSb <y> 5 y» Ov ' ^ 

^ L y . -X-ygJl 4jJlj i\ jJy\ ^y> 4 P j.LygJl Olj j lojy I jJl oJ a>j 

jJj .4yjy£-l ol JJ l^>y I 3 JI -A ^Jjl£ dOlS" Lc.j ^—4 y!^ 

^y» olJ C-* .y* 0 j cy-OJl ^IwLxJl !_y« 3 I ^3 cOJJJ Oy. s^ 
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“mWI 


L« U j-aj LgJl) !c_ 3 ji jj J jL . Lv^>- L£ cj 

. (a-J| 

C!^l^ ^^J j ^LJlU >J-pl ^1 l/'*^ s -^ j ^ll -^J^ ^ 

^ jJL) <~Jl£ \ a1?Uu Si jJ^lisJl ^ JwLj A>JLJLi-l aI^UII l)I 3 cA 

£»Uj? jl SI .(^jUcljl JjJ J^Ul! JjlS ^cIL« ^ l £ %*+£ J 1 g ^2JUJ LgJLy^ jl) 

JSI 0 jl ^-o-ll ^^4 LgJV cl J^UJl 4 aJI a jjjJ^-\ 

^ jli C|t — 5 (j-^J • jUJ^I c^\j 0 u — * _/ll c-J $V 1 j — o-^» 

jl c^j-fcl ^Jl c-^3 jil ^ qj . ULJL>- U jj 15" J ic (_£ jU JSlU ^ 1 p ^ g-^rUI 

. jJJ jj a^»j*^UI ajJlJI jVI j* y- 3 

O eUS* £-L<Ji*-!l l_3 j xj V a£jJj>“ o^L« j^-I cjl til 

0 c 1 ^J,l c£ 1 ^ >sJUj jl ^Lo-LxJl a_ pIU.U . oj^jS" ol ^o-S" Lg. L4 

oU Jj>w*)Vb V AJU 2 JI ^ AjI_P A^S" j c^ii-Jl (ji3l ^i-l ^j-4 jjU_La 

aJl<>-p ^1p j ^ ixJl ^,4 jUJ^I jl jj&j c J-^ J L*l Lufc» j . a_j jL>tiJl 

UU-I A** ; bll ^ J ^7 ^>tj J . LJlS ^£jjj£-l J j^l J^!l ^ J^- 3 

. Jl Jjuij jJJS jU jJ US' cj ^.2 Ujt ^ ejit So ob ji-l ^j-4 oLp 
. Jj Jj>- ^4 ^>c_Ul I jjfc> ( jJb>tj o^LpI Jj>-I ^1 OVI 


,o^JI aIjLaaiL^ 

JjuJb ^ j aj ^lll j%-^Jl CjI ^|jj>tl^l I ?*- ^oU oUjUll JL- S^l 

oLvl> ol ^jUsUl jt-pjjj . L^-woij o^ jUil o! jj !l ^iJ^ti^b c^UJ-lj 
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2 1 00 j* L a in >T I 


i7t J (^1*1 I 


OjJJl l)J lL- 2>- (.4 JL^jJl t^-sxli-l OJ.. -^->-1 ^ ft 

. lp|Jb^I*A> L^>tJ 01 oLJ^J ^jSsJT o^lil olw\j>- j 

(Jl .Jl I gJ j-gAj Ojlj^ !l 4jL>cjJl 4 *_JLa Ojj Sli 

cojIjwUl ci ji 4_jx>-ij Oj j-v^ ^ ol« Cf~y^ c4;pl*Jl 

OJlT lit (1) jl C J^Sf jjOl <UJl cJlS" lit ( yU) jJl_Jl ^jCL^CJ 

Ss> 0 j 5C) t^iJJwL OJ ili c^iL>cjJl l)Ijj^ oL^-I c *^5\_p lili . JjL»V jj*-\ > 

. <LjL^j>- 4-J-o^P C--J ^>-1 J w\j>-lj jtf *,^>!l cJ jJ>- 

^^ipSf j 5^L> jl SjiJl jjJJ c^-^^Jl ^IIp 

^\j>\ oAp ^ Jj>-I ot I -pip 1 j- 4 ! Lo ^ ai) . J ?»“lj ^1 ^ 

jiS^I oU jJLx-4 ^JLp I- 4 oji Oli cjl illj j .(Jj>“Ij 01 ^ 

. Jj>-I jJlj j-a-v^Jl ^lijl Or 4 a-v^j ^ 01 ,^j>-lj jl jQ-^2 

.bit (2) (cuJl) ijA Sf^j qubit (1) (^. j2^0 ^JxJl oLl> cOil 

% 25 ^J s - -V jj-\J 01 ^^^-*2.1 Or 4 (.J^^ 

jy^-i I oL« jJLsca Olj^*“l Ojl J-\Jl OjOU c4_aj ^U l oJ gj J . % 75 

. I I i — — «-! I 

ol jL>cJLvcVI ^i\S " j L 4 ^jL^-!I ol jw\_aJl oJ-Lc jt-^!l oL^U- 01 


.ol ^jLiOl oJ s ^ aJjL^JI L^jljwti ^1. 


-u 4 -^Ssj j-4*Vl 4_ jjS*" jll 


(^jdl) .^XJl cJl : qubit c~.j-£Jl (1) 
o-x^- j j*. *a\ c— Jl viiiJjj ‘bits 0 L 0 ( J^-i Lg-^-Lx-j ol* ji*il ti_jj-^U-l ^ilp : bit c— Jl (2) 

jl 2 ^»- ya Ul cAJLj A.'a^l ^jp Ojbp C— Jl ci~»J jJl C-»L^-L*ilj “L^-l 0J^J>rl .(jjJW jl 5-* jJjtl 4iiU jl iL«L>- 

(^0.0 jf 1 I^jujbJl tjyiJ jJl -L>-Ij l^J c5JU» 
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<==mNI 


C jS>~\ jJ_J L» o jjLi d-ta 4 ^^j j-«Vl oljd>tLv*>Vl (Jjl-d ^ **Xzx& 

jJlS*J £c_U LL S-ldu^f 4j ^JL_P L* ^ VI d-> ^Sol w\ .0 ^jLZ-Jl odjk ^\jJL4 

J^Ldl ^L>6jl L5^" ^llail 0 J>sj w\J C(Jl ill (_5^^ .L^JjL»j Lgj 

C^cj* 21 j%-5 j-U 2]jLdil ^L>6jl J-g_^Jl 4l*Jj m jy^ ^ ^ 2]jLdll 

U L>c-j>c-s^ Uij dL-*J 01 cOVIj .3^7 J^L*- >6^ 

J*s^l>- ojLxpIj 4 — ^liS' o^LpI ^»L>- — « cuJi^j c^wlp 100 <j — « 

^j-4 ^1 ^o3 ji\ C-4 J-^LM ^ll>eJ ai . ^jJ ^>“1 { y^3 j C-Pjd 5 

^o^Jl c_^w^Li-l 2 ^^ . 4_wsjoLojV^ 4 J^Lal JC4 ^1 Jt-i ^Jl I Jjb ^JJ->tJ ^/ ^ 4jJ| 

0J .s^Lp 0 j^> o jid (^1 dJ s ^1 p l^pli 4 _Ljl>&j La 4JbLgJ( ojdJiJl ^a dJ Lc 

dU-> jldl ^ (_£^l *Jl l_^oUL| ^1p tij 4l> ^o^Jl < - s^LJ-I s-LI 

. 4_v£>j j*J| j»lgi.l 

^51 jJl ^ j^>- ^-a 1 £jI Jj cdodp VL^- d-^J 4 ;wo^Jl ol *-^Li-l 0| 

LadJLP C ^^o»^\Jl t - .0 ^-1 J 4»*^ ^jjJl ^ **— ->^-»-> 1 «-\__9^ . ^^-3l 

jdL-L» ^ Seth Lloyd ^—i jJ d~^ J— SjLj jj d~oi 

I jjfc ^LjTj .(Jl :>&il \ djfc» ^lj ji\ i 'j* w\ 2>-lj ^j*>j ^ j-^LU 

c oj .-g>-l j c^-l j-^3^ j jd> oL>cd2^aj cc_^jLLi oj prL 

4j! ^1 cc^^Ldl ^^s^LjJ. 1 (jd jJL jj j_v^-dl jlpr 4^do jL^j>- o j j— ^■ 
L)LiL» 4j c^^^J^Ljdl 2 jd ^>- Jd« 4 _Ll« c jL^Ll I jj&j . jy^J j ■ ■*-*■/? I 

^Jl jJl jJ“l ^ L^Lda L^^LJu* VLf O l*.Ly gj ^JV-^VI j^->ti-l VjLa 

4JL*-P w\j ^aJ ^^___Aj Cj^-^Ljdl L-X-l. I I J.. . .A I ^ ^ . I .<>■ ^ » » } 

4_L>cjJl J*L» c Jj>-Ij wJ ^ip 4-Ljt!l od-A JjdL oljjJl ^fe?;» j .4 j^L» ^ j a 
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2 I 00 j* [£. I 


(J? iuJ 


cojbil lil^ c iJ bbbL« I-L& bib"" ^ Lp*V oj-iil cojbil lib ,ojl^w\Jl 

CA_C*j| ^ A-j^J^bJc® j j. ^ A-yb.J CO**J |t-> . (Oj>-I j) oLjc« Ibjfc tjlS^ J_j2^>V 

Jjs-I jJl J jJ>Cj I jb\_& j . b^b^-fcJ CO-J>- cCOljbJl ya jJxj I C 

. oLo- 4 _J_o_p <3 ^>-1 wli jL^i-l b^^j c aJL ^bJl oj-gjj . yu^ J,l 

?b jUJf l_J J^i) cLJlbC* ( 3 ji oLl> o4 V oil till 

sS yr\ 3 P 4-o-gJl CO bjl ^bl 4_JLJbi--l A l^buil bb Oj jJ J eb 2 JZ. pI J aJ 

^il*Jl y> Owbl jJl cob I VI ^ JiOCu |t-^Jl CoL^b^ JUf COb>oVI 

.col jJJl bJ-b) acc^JI ^j^jbv^jbl ^Jl ^ jbLl 

cb s^2>j L^jbiji 3—^1 3* c(a 5 w>L<co) coljOJl b jSb I «0i*3 

yjJ jl LoJ>t^»- ^>-jb£~| ^Ib«Jl 3-4 oJil ^Jl cobl Ji 2-s^Vl 

COjI JJl oOjfc bJJ-bj .(bbbCaJu) COljjJl Jjtbj cj^ojl bjl ^Jl lO-fc 

jl c Ab ^^Jl AxJo’VI jj j* 4 ^ j—^ bj ^*-*0 * b^>- j- 4 J^-bu S^O-jO-^l 3 & 

3^ oil J,jjtll (j,l jjOJl Jj>- jbl j^Oj bb J^fT cJ-o-*ll ^jb»- AJj>-bio jjOjfc 

. A^o b_wjbl <cJLojJl J,bJb c col jbJl bb-bl 

Aj >- j 3bL> 3 ^^ ^*-v^l bi ^bocJl ^J_p aISsOc^j jl bJ b> Vj 

bJ-^bcbl ^wLp A_lS\Jb« J^*- ajl^jt ^2j>cJo <3! bb c^_» 3^j cob-^*>b>- 

^Js* Jj>-j ^^ip! Ibzjl ju 4 ^ b:lj c J j ^5 ojjl->tj j jjij <3j JJl 

•U>J^' 

0^ jjill col jbJl ya ^_ 5 sJl col ^b>- ^-Ls^ bli c j bl bi-^-^ I ob" j 

l^Lbi J 3 j 2 j b» \juy COljJJl bXb b*V C AjL*JJ AyJ^a aJ-o^P Oxj ASs_^L<Clil 
aJ_o-p 03 pI coblS" cbVI ^3^“ J • b-® L^o-pLJ j b^bowol jl L?l ^ 3>o j 
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<=4iAII 


.15 — 5X3 oL»U- ^ < ^L>- 4.L?^oi jj L&^l^>-I p* 4 

4-jLw*J-I <uLojJ| oJjfc Ol ^ ^Cj Ol Lp*3 <S IjUM J-^J V lOjb Ol j*_Pjj 

.0^ yio olji ^ip CUj J>r\ 

Aj p0 0 jwL^« 1 ^>c_pj IwLajc« j :>-! I jj» I lJljjfc> ol J,l oj ol 

Cj ^>- 1 ^lll oLL^JO ^w<>j>t3 . (jyLJl ^IOjOI o JpL£ pp j-& 

. dO j ^ OwlP Aj o^IpI +*V lOJ c OwXS"" j^P j*-^^l ^ ip 

oJ-p 2 + 2 <L^>- $-1 ^>-1 o Up I lijj . J-_$Vl pp 1 — jL^I c4 = 2 + 2 o 3 J 

(_^jLwwO ^ollj oJ_*J jO P OjL_P 0 aJL^JI 4_>L>pl op c C->l j * 

.^^5" ^P_p Lo^Ip jw 2 j -Owojj (oL-wJ-l op Cj%-> o^J ’4 p P 

.oJ-^LoJl p *j aJ^ pi aISxoI.1 oO & p>- Cj^" is~~* 0 >-l *Vj 

aSLoJ JJljVI o_j^1 j_&j cVint Cerf ^ j^— *» 003 01 J—j 

pp +PO-P *j lJ$ j^> c2050 J p J jJUcj) aJIj Ljjj to ip^fl 

. (<Lpl*Jl ^p-l Oj! j>- a>-j^ p p_o-*j ^o-S"" oL-w*J>- j^JL>ol 

olJuSsi^-wo ol 1 -\j>- o^fl oJj>-1 iJljjfe ol pi iQgjI ojLi^l jJ ^-j 

OJ-L ^2_*j ^ o J . cOL-^li-l C->l Owwo-^2j 4 ALjLo 4 P j-Of $-1 oJjJl 

. ^Jj L*4 4»ww\3ljwLLl dl-J l»0. * *> *Q * 1 1 

s-I^Li c-iL^U-l aJ_A ^ jiJ loptical computers 4 _j^v 2 J' c->L_^U-I • 

.olijj^xJ^fl ^y> > C £^-*Q. J I 4_*_0l ^pp l^i-o-O'l A^jL^\ 4~I l — p_o-xJ I 

oL-^LA-I Op tlsAJU i^Qx) j\ P jj ^1 L^jSs-C 5 . jQgJl AjOjI oJ iraj 

4j^O ij Oj^^j — « CA^xSO 0 Ol pp J^Oj 4 jjv^Ol 

Jo c Aj j2yi~ I 4 pLUl <ol OiJ JwA>cJoIj I pO ^pp. I JsjI jJ_JJ| 
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2 1 00 La I 


i7t J I 


jjJJl A*Jd AAj>- b ^li; ^jS'LoJ.I ( j a IdJ c<Cpl*Jl ol J$\ 

. o Silij ^glp 

oLAl ( j50:_ : quantum dot computers 4_^xJl JslaJl oL>l> 

Jslaj Oj y^3 Jg 4—J JjU jJl £__0 ^ 4 aj^t^d.1 >aS ^il 

oA& wCLPj . 1 — o jJlJ Oj.2 100 — A C^lp^-a-Sf ^glp- ^J-a-Idu Iwt — >- 

.^Ue_a*jlj bta jlj ^A*VI ^ oljJJl dJJL IJLj Ol ^ySvJT, A Jg adl 

A>-l J Ujj^5sJ} ^j-a ^ “Uidf 4 tj fli j*^J\ j? c2009 ^ — p J 

l^Jj!wb>-j L^a-i quantum dots U) V>^I JalaJl d-Uj col -Aij ..kii 

4 ^ ^ . ' -' ^ — .a l — i~ £ i • g 1 1 4 — * — i CjldJl t -> 1 a 1 /^ , ll .? l ^ a 1 — /- I ^ ‘ C- 

^glp ‘Co^'Jl J^Lidl dJJj jj lil iJ^.aia.J.1 j ■ ‘-r-’ 

. . ef^ J* 3 C^i 1 £ C^t— J *Aa 

^ c 1994 ^Ip- ^ :DNA computers l£ j j— J l l yt<>J4 oL_~ab^ 

ij ,j— A*Jd j ^ Cf* J j— j'— ( Pr Jj' 

cJlS” llj .University of Southern California 1—4 j jAJlS' ^->j_^r 

4_C_yaVI ^J— bLo^-V! ! Ip oLa jJjtll J iLio (_£jj a!l ^^2-oJ-l (J "l*t^r 

4jli c yLagJlj J__?-l jJl ^y> Sf4 J t(Ac Tt Cc G) *— ^“1 1 — ^5 -pJI 

4jl IwtP La-J C(^^Ip J 1 3^0^ JajjA 4jliC.(_$ J jJl ^igaJ-l jfcp’l (j 5sJt 


ii4a-l : 04^01 Jax. LfcLt jlk, UP Artificial Atoms uU) ol jJJI y i quantum dots ill J»l_ 5Jl (1) 

l.^ ji^i j»-^J t^ijLdaj jl Ot^a jl Ajj jS” u) As *VL^Jal A>tXj ol jjL ^jP- OjLjP tA^P-L-^aJl jjbJl oLwr 

.oljJJl I ,j * oJLxjj toljva jjlj 6 tlty.J 1 ijy. iao^Jl SiaiJl ^1 «jl ^jlyoj . 0 ^ 0 jil ol.....Al ^^4 o^l P 

(f-r^l) 
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<=#01 



4j2j jisilj J . ^ Ol« ^jJ J^>cJ 

?• jil Oli caJVI ol jj jj o^IpIj c jj-aS" ^ o-9 j ^J_p 

Jjl ^ l_~oUI ^J-a (_jJ ^ls> ( j P a ^iall-a CjLL«-P frljl Ldijl ^ 

l ^ !?; J j 4 IjlJjv- ^23 ^jSoT (_£ j !l ( j_j2_«J- 1 

CjU^Jj eJ^ d]l cs-iiJlj 4 _J_«jxJ| tl)l j»— Pjj . a J j -Xp (jj I 2 J 

£c-Jj Lc. C Jj-I J C-. S J ^ l*-a J-oJt) (_£ J jJ! ( j_i«J-l oLbJ^r £j a 

odLiiSsj oL^>- ol J-o-P (^j jjJl ol a-^Li- 

^-4J 1*-^^-* L5^ _/^ — <»0M 01 cOP“ ^ (0^ m L S^J ‘- r ~'-*’^ > - 05.1 — 

^2-oJ-l oLw*iU- J £■ cj ^-oJ>tll J >-!.} 4_JuO , J Cj ^" J 

^2-0-^-! ^1-P (-£ J-^ *— 'M _T^ C£j J— J' 
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2 1 00 La <Lji jfii, tT I 


i7t J I 


(2070 J\ 2030 jrf) JjAJI *44** 


I I J 9 ->VH 

H 

c Terminator 2: Judgment Day (<— >1— :2 y»oll) *_ li ^ 
j* Arnold Schwarzenegger jjl j-5 o_J ^ jl JW' 

^ c(l000 — c J— ^ ol j o j— « 

4_JLo<j 4_ll5T A^jlo c_£-Ul C(J,V1 0LJ c Vl l0_& j . JjL^Jl 00_*il 4 

,4_^_>-l jj 4 JlP <^l l_P jl ^4 4 Oj ^ 1? ( J^>> j 4-l^«*>) C jj— 2jJl a 

4j0j 0J>1 pb ALJ? 4 j>c_L»I j c4 4 L 4 I Jjjj 4 

J-v^l j-J caJ-v^VI 4 ILJfc ^ jJtJ 4_wwvjaj J^SsJlo col jt-) .A^OS j 

Jp Aiijj V aJUTj (1000 — IOj Oij . JjLaJI ^l^rr^fl 

.aJixIi aJi $ cj^y\ 

*V ^ jJl Lw>- j-! j-^3 . ^ odxJl (JLjL| <j 4 015" ldj& J5" c^—JsJIjj 

(J ji->cJ 4 j! J^P .0J-Olj| OAJ ^ o-»-wO 

. Lolp 1 J*«! 4 ) ^2>C_ll 4_J_Al]l 0 jjfc. ^4 0 J 0 j-fiJl 10 & 

OjW ^ ^jL) 4_^sO J>\ CjlS"^ til (^0.3*0 J^i ^5"yv>> 0_*J c4 ^ J 

. A-JLfljJl 0 d_& 

jJ j-5^j jl oj 2050 ^1 p (J Ail ol sjLaII ^ 4j 

• jl ^jP O \ g-5\J cjlSs-4 J5" ^ J_JU 1 

cloSC* J . jJO ^J_s^dl C->LOL j>p Ijfc jj j.L?j j L^-Lwww^ j^Jj j-c*j Lj jJl 
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<==mNI 


.Aj jAj Ojl ^Llj fcl { J 4_lv^ J-*J 4 * jliLrf J aSjL>- 0 y ol3 ^ *-s 


^1p LJ ^JJL oj_^>-I L ^2j\ jjLJI U^ jJ y£j U»&i*jLa^ 1 oS"^ 

jlUVl ^jP A_jl5^ AlUl ^ ^__lJl OJ^J^Vl . Aj Jjtllj A_jLoJ~I 

US'luU JS' jwL j j ^jUuil ^ c_j j-^> c j%-Jo . Upj c^- 

.Ll! i 'j* jlUJl jjLJl U>- jJ j^SCj c~> U lS' IjuI t—i I j^Jj c 

A^s-j^!^ j*X+1L*>j ^jLJl U>- ^1 wL—^cJL^V 0<-t^-!^ 4_^l_P jl j\. P 

.u 

jS\ ^wU.1 (*— ^ r fli cjiJl (1000 - lUj—ijJ I J-jJj 

A^-jdJ A_L UlSl o$\ Ll ^o-wwu jU jail l-A fc> L5^" ^ jjUL* ^ L^VI 

Ajptll AJL^Jl j cl * 0 ^Jj ^jSCjo j^Cj ^J—i C->IS U ^c-ow^o jJ ^_dl 

Jj«j 0 j^Jl olSV ^S~^~ ^^l-^l CS J^-^ll ^ipj . jj AiaUaj cA ! 

U-J ^l-wall jj ^lp aL« Jg> jj cA^-jUJ A_bUiJl O^lll (Jl^-£>l ^j « 

Jju ^ jju ^Jl C jUSl oljS $\j j-^SCJl jyZ& . jlp c-J jjl s-Wjl ^ $A J 

j^st ^ jj iJUfej . jJJS $-UjI 1$- jj? A_alU» cA_pL*Jl LgJlA- wbJ_>- jUS 
Liquid Crystal J-JLJl JUo ^Sol oliU : j— VI cIUa ^ \X-JL*1 
^ o^jj>- jil c(LCD (<S^ L5 — *» Jl) jUa^-VLj Display 

JjU JUo £ is~^ ls^ Ji) jl ^ — ^UJl c_^ j-^"j . l)VI 0l£ — -® JS' 

jUJl ^ *1^**; cl<-tSCjfc>j .^Jl ^jL i ^ jLJ (JLsc^jI Jjp Ui*-» ^ w2j 

A_joUuJl ^ Lp ^ d)l ^ ll $- ca_^ 3 *^dl ^ j _^SC! l 

. U^jI j J AJgiUaj 

l)j-U*cJj j%-^I • Ji— U- j^oJ^ yS\ J^l ^ ^ULdl jl jJ uj 
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2 1 00 j* La I 


i7t J I 


L»Lc ^ ^bx$ Ju cJwb>-l ^ 4 ^fjJJ 4.L IS o^l * 

ALJfc ^1 p j 4SI ij [ aI?*^ 0 ^SjJlj . ^oJbJl (jLji-l J 1a 

4Jj>s_jJl j^, JC j i^J b A^SbiJl ^a y\ d->Lj>- dJJ ^-o-wwoj . 0 j\ x_v^ (J^j ^ *>- 

oJ_& c— *ob>dj o. ^ >C -J c bgJ>Jg.^> ^.bp ^ll 4 .J'bu bd*> S JI 4 .jbj j_^J\J| 

^jSoT coLi>s-JuJl 4 j^*-4 4 p ^ o->cjr.j .Ls^xj L^ 2 xj ^ibdjj dJ Jj 

o^IpI dbiJbc L»j^j . Ll^os L^j ^ iygJ ^ .» l?.dj ol d^bJ-l dJ U 

Jib- 1 ^ ^-dxJ c 4_u ^Jdl l_£j ld>s_Jo ^ xd d.«*>cJ oLJ-I clb-b A5f 

^ jj 15") d^L-b-l b ^bp J . laic LlL^- 1 a-j y AlSbjd* l. -g^wvj2,j 

oj^>li LgJ^ dbbij c(claytronic atoms y&g- ^1 y&j catoms 

J'VXJ 2 j^cJ* . ^ I I^J~^ y^* d-’bdfc ^ bp J Lv^-by^i bS^ jJdwdll ^ bp 

OjdS^ d-^LLv^ dj>- 4 4_bj 1 _aJ| O^bil) . dJ jw\_Jl Jd* L»bc l b . -£ J ld>cd4> 

J^2_Jl ^ L&ldl j ^Jl J^ddb! aLULSI ob * jj j jJl (jy.j L^j-j ^-0^7 ASJbJd* 
(. Jl ji ^bp ddb! aLULSI dJ ) jJJ j } I jdd \jfy~ ^ A ll jJ*' . <j,l Jl 

cL^JIji y o-^l pI L^SCc c^jdLs ^ 5 jj ^Jl jj>- Lgd« J >-l jJl c i 

^jP J Qj L» ^1 < Jl j^Jl cibb ^ >^>~ 4^f jbU 4LLJI 0^1 Ll . ^>b.flj 

.(cibJi 

c Jason Campbell J— y»bf o AdiJl oJ—^J Opr j _/b' 

i^JijL^Jl jbpr 'biu Jj>-) I J (Jj-Aj ^ (J/Cj>-Ljl jC5" wL>- 1 J &j 

caJ j^mj ^ Ax^> j L5 uX^ jl ^ ^1 J j^>j>J,I . J j-oj>J,I 

UwdP !^»»>>l ^-A^jl ^ y~s^2JJ . ^Ls^l 4 _^»^aJIj . x *11^ 1 1 JbJLwV OwL^t - LoJ-O 

(_^wj L)bS" jJ ^j^J (.^-b jj AjllS" jl ^y)\ §VI OwbA>bJd« Jjl 
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<==mNI 


jLg_i-l jSLi 01 (.^ y» jL-LLL 300 ^1 200 

C(^-b y (J yo^- OuLa (^jJ La 4 J 2 J- y oil . ( 4 J 2 J-- ^| y 4j>^Lo-I (^jJl 
1 J&^Za o t V <• A-Sj ^I sJl oJl^j j . ^P-| (j,l J^CCj 4 -JLxJI 4j^>c_Ul y J 

• y*-* 4_J j j^o^l colo^il jOSol J-o-^ 

^0l COLa jjlSlSl ^ a 43 yJL^A cL^Lalsca ^ cj *JlJL Jpjl CO*Ov2> ^ 3 J 

0-*J V La 4j I ^ jjl^Jl 4^Jluj . oO 2-1 J 4_y£> jj ^1,1 j 2 - L^r^- £— -L*J 

^1 P <_£ jL-jJb J O ^lll 4_A-30j| 4 sj ^_£^Jl (^1123^1 0; 4 iS‘ y ^ S> ^' 

4C>s-CJl j^—Ju y^JPpUfll^vL 01 I 3 J ■ -dOa ^ j_jl5sJl J I 4J . I .-g2- 

COLa jjl^Jl Jj>C 3 |j £jj (4jUa3I y» Jjs-I j J5" ^ L P 03 jll 4 *j ^^Jl 

oi cOL^jJl COlp yo^r (_£Od- Li .4 dlcO COL&l^l ^ L02XJ LgQgJU ^a 

JS" ^Lp coLl>sOlJI co^^p lilj ,lji-*S^ LxS^» coL_*5oJ oJ-L ^-<>j>cj 

£x>J>Cu La OLpjvJ |*_> CiOO^-AO COLa jjl^Jl Op CC_^*50.I C-^li^il ^j-a <. Is3 

.OLta Ljli C Lal_C 4jLbli^ 4 (, ^ jS wbwl> y* 

j! y J\ 4 ^ (»-^^ Ji (*jj^ (t-^^ 0 ® J-^' 

jjii-l COLliL) LJ CO 2 -UI 01 ^ y± col 3 COO 2 - lijj . OOii y a ^i_v^l ^ 0>- 

L-UJ 3 C|t-wwoL| 4_J_>- ^ 4 jL*JJ O^JLy^ CO La Jjis" Jp2- 0 ^Ss_J_wOl ^1_P 

IgiuIaJl 3 ^cP. C j >- V ( J^ <& 4^il J 0 j j-ygj LlSI^nJM y—ju y* y^~o£j 

jLSol y-5 jJlJ. 1 wl^-l c Justin Rattner jLJIj Jj_Sj . jj lp 

Ijjfc ^y2J (_3 J__v^ c4lpll LaLp ^ J"* 

^Jl Oj\>>Lil COl L-Jslil yj y*J . ( 0 jJClLa 4 j31_P Lj>- jJ j-Osj ^ a^l 

^jOLOJlj Oljpsil y^Jj^AJ o! jCJ! r aAJ diL- Cdid 
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2 1 00 j* La <Lji tT I 


i7t J I 


A^>*}b ^ibC |t--o-v^^ ol 4 Ap (^1 J C^^JjbojAl U^: ^wLL^i.1 J 

(,*^kl<>3 . l-^-J-P 0*}bj_*Al Jl>o! 0 ^oJL^-ww^ Oj J^ 2 J 4_La (^^ii^J ^-J c 4 XJjLjul 

c_jl Jjl AjUjI CAS (l)IwL-») 0jbw^> J-P ji. (. Jli *J&Jj>-l (^w\J (jlS"" jJ 

ob>c3 a1SA>> (J L A.L?.C ^-) cOjLftJb J»p jll wb>o l)I !JJ 

o jL^> ^1 aJ cci ^>-1 0 ^ *AJ-9 c -JbiJl Igjuigj jt- 5 . (Ab-dabk) jt ^0 ^J,! 

aJ Jj>- J j V (^AJl C^JpAi J-As-JuAl (J l^gJL^ jij^j Jjjb Ijjfcj . 4_P^lj J 

/Ju ^,1?:,.^ j $.lS"i dAb: 1 A^fjAJ aAjULJI o^lil L»l .^ISA Vj Oj— SIS 

cLp jJ CO^— jJji-l jlSoVl jt-UbJlj c4 SjLomJI (Jl5\ JoVt 

wbjJb ^ »,o. ygxll (Jl C«w* SblSl ^j- 4 VI ^ j— : >c_£.j . 0 - 0 -v^i.l 

dA!S -Uj p-g-ACc C^J— j ( j-a <3VVI <j,j 

. aJ AjL 1 Ig - a /*w -vO ^Jws^ 

cjLai^'Vl C— *1$ . ob>clAl ^1_P joU 3A5AJ l) jS\j JL3 j 

obo-A*J AiLs^b L^-lSs-Jo jou <jy ‘ ur-*^ 

(_£ j-oj o*A A I wUp ^ cs- jil ^bj>o cl*X SA&j • O'-b-^r ^ pr p. 

A^*J ^123 c AJTJ- aJI A^xJJl A o^LpIj C0<-\jjA-l <L*A5b ^ «bjAl 

0 p>c_Jj JjLvI blwLgJl ^cJL&j V ^*AAl *Xju (JbibVI bc.jj . b»Lc oJuAj>- 

^Jj jj bb |t-^Al aL^jjI aA^jAI ^ ^ r> AJ ^^x)J>bJj brlj 

cpbJl Oi>l C^>b» ^jlSOl ^w2JL»j JjjAb 

^LJl Oj±-S AP^o^P j( I J — & ^Lxjj . (31 j— ^ ^ ^ 

^jp jj j-^oA ^c.^1 jj ^ ;v g:l j ajL^J ^ (J ji>o Lc.j a 

jl Ow\j Jj>- CjIjI ^.b>3 J-aJ aj>- L i jp*rb 4 *V-^-P a5C*Jo J_j 
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«HWll 


ccUjb^l a5^*Jo L^fU ji Ol UUIp U J-S" wli oj^>-l 

l)LS" US" U-p jjJLJlJIj JjLdl _b_\4 ^j-!j . ajtjJLII uU-U* jjjJJ -L^j3 


V>Ul ^ cUUg-j^^ ^43 • aLULSI o^lll J -*3 ^ * 

jLS"V (jj_L« ^U>o V I j-«l <*_^Jlj-\Jl j 4 Jb ^1 o j^>-^\j J j^bJjj 

.jj 4 .L>X-s^? 


^2_L>&l)l C->1 fijb ^Jq.JL > cj l) 1 ^j— ^-o-Il U & j)l ijJJi ^J,! (^Jj J?\ 

j £* ^il yS' s-Ui^l wbwbt!) ^yA ^j^Jj>UIJ I Jha^j* 0 ^jJb . obbbJl 

jl C^J,j-L« J-Uaj l^j 3 jj o^UI Abb^j t^UXiT 4 jI lllb cl ^-3 

2wbl> ^c,w?,3 1^4 y _L^xj ^1 aU_P (jJU-P U coljl A*.b>3 cl^u^bl 

•C^j 5 ^' ® ^r 4 

Owbwlp jS"Ltw4 1 b2jl iiUgi cUUJl oJ gJ jlg:;ll JjbgJl ^ p jJl ^_pj j 

JS" olS" ^>- \JL*S’jj)\ o^l *3 A-jjLS" ^ bkl-l>-l . J i)l 4 >-! jj 

jxj ajiJjcu JS*Uu» iJUa o ^Snj c_3 j-^j .ol« jjlSOl ^j-u'DllI uJ L 


o^lil J,1 oU ji*il dUj JjU«J UwUp cbandwidth cuJl dSLkj 

. l^ixL~j o 1 $. ^oJJ o j\<2.i£- Li ^b UsjI *i]b_& d)l j^p . A4y41 aLULIJ 

wUfciLio l) 1 *-JLtJl £y* cjl ill (^5 Ip C^o-UJl (Jl *4-1 ^ 43 

o jjfc cULS" Jij 3 ci! U ( j^>cJo J j^ci) jl . jjut. c(J j^tiJl) 

wL>-l ^ 1 ^ x ; ) l) 1 1 Ojl ISI -A JUlil AxJb 4iU l) j__ Ssj U o^1_p 4 *U-*Jl 

: lj j-^L4l ^ aJ j-^wo ^__l> jl oVl 

c4j>- jJb AjjJu>cil 4_^_J j$\ i^UjJl j S 4J-*x-« wbw\_4 ^Sj C Vjl 

o y> y .,j— ij- jJlj oL^J^fl ^ J5LJ i < i — j VI 
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2 1 00 j* La I 


Q? iaj I 


liJJi Jj<j sj ^j>- I j*-> .^cjjwXJb ^ !4 j& 

( j^ <^>- ^Jl £.k-J JptJ j*J (j-*J t jP-SH (J>i “^T J ijA C->LgJ>Cl viJ-L) liJ — l jP*zi 

Jj jls (JLojCLajI ( jSdl Uj^o -AS cLgjIi 2 <L ^JaJlj j . (_£ ^p-l jJ,| Oj 

' Ji ^l«J VI 0 jv 2 l^- 

(j^j 4-j^jLl^Vl fcl { I c£ J ® Ol ^ LoJj (_£ jJ>-l 4 ISs_JU^j Xl ’Jb > j 

L^-s I 2 JUJ C 0 >lj 0 Si (jAJ 4 _XsXl jjlSb I ^OjUL# Oj_P c 4 L&l j col * ^jlSJl 

^4 |t-^Jl c£ jS Op C ( J-3 Ljl j boif j . 4SX*>L<CJ4 4j_v2_!l $\ jil J-^r ^-Xl 

^oSl 4j V */g Si ^j^l 0 /^ ^JLwwXl c 0 ^) 0 ... Xl 4^o. aI? P 0 j^sj Ol Oj^-Xb 

J C_3 J-^J J — *£ ^x!l 4jJ jil ^j^JLv^O (j-^J 4 0*^1 Jtil jOT 

( y> A^X^jbo^VI s-b j-^^il (_£ ji j* b^j jJaJJ OXb j*_xJl c£ (JlOcoX aJLw-s^ 
. JOLoXl 4 _o_^j 4^023 O^lil C0>lX obo-s^ JjX 

4-o-gJ»l C0>lj jbrSl 0J L 4xX?Jl ^JLp 0 &Lil ol 4>v^ ^3 CO >s-ul 0 5 J 

jl J^2J ^_il_b CO-^g-b^l b«0OP C 4_^f jXS 4-bLflJl 0Ol_Ll 4 JL_*w 4 ^ 4 ^-Voil J 

Seth jjboioJjj^ c~^> ojbjJ Science Channel XjXXI ^^cjL- 0 L 0 S 
O-fclcu ol Ob — c 4 X 0^4 • b) jb^ ^_j>c_Jj15" 4 __*^b>o Goldstein 

C 0 OO 2 J -4 J ji ijb-Aj Ljfc> 4 jjLco» ^b^>-b 0 jjLoLl co^bjtSbll 4-bbfci b4l j5l 

CoLx^il OXb ^ 4 ^jol COjIj 03 j .4 b>-l0j colilij (^^>0 I g_04 

ol ^04 C 4 Jb J^S" y a12^j\ jJ 0 j flJ LO 2 JU bo..g (J\ fl^-lba 

.ciJJi ^y» ^j—SCcI ^1 ^1 bo -g^ 2 XJ ^J— ^ b o .- g is^ 3 JjLj^I 

CO IX O^^l Or); . Xj j jjS\ 40b j^Sol j^Jl Ol CO fl-JUlS”! 0 _aJ 

4-Jb j-^^Jl jJLSI O-bb Ol o^boiwl! y>- (J, ^O^jl cOXi Ou j . 0 jJlSl 4 *Jb 
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«4i4ll 


j*_> . C->Lx5sil 1 I Ujl y> I j_& ( j_* -| l?C-\ (j j£j ij\ S^oil 




c 


j- <j 


(3'J 1 


<•>-' J-*** Ji 


l5” 


o— 

-U.^\ 


CA>tJ ^ <Lo CjI AalJl oli ^1 J yj ^ ( j *3 . ol « Jjl^sjl 

^Ss-C c4jLJj ^Jl 0 £c. )Ija£ (3 jyJ^j jj\ y}\ 

4j(^2j ^j£- Ig-A oJj>-I ^ jl j£- Jjjj V Ajj^sf Ola y[S~ C-~><J 

d~S- LgJj J O J Jl - - >ILJ yt^i] / ya C-jlS” Lgjl AA^aJ-l J . ol 

(j^^! of J-»fj jAj .^yjs>y 1$JJaLL» ^ jSCc! 
u;\ ^ Ij::i lg_U^- ^y> t4Jl> j-^SsJl IaI ^ j*^j>si)l yj f j& n— £ 1 Jail 

(jjl oLaj*j <_Ajvaj (_£ jjl ^>-L*Jl) AjJil ft JJ ■ ; c jj 4 la j ■ .’-? ; J^S-A 

■ oa V- ^ 

oLo-Jjo Lgj ^ 4 jL> ^ laJb 1 v^l->- VI j-^ aJp Cl— >- jl? J aJj 

4>-*^Aj Jj oL>t3 c— - w>cj tel* jjlSOl ol jLL»j ol jLii 4 0-^yg.aj 

AjI VI . 437j^Jl (Jl ^ ^ 4_*Jj| ^»VI 0J 4 ! C— Uj . Jj j>» ^1 V 1 a 

^1 P ^ jj 15" JSO 4-Lv^-fl^ dol o—L*j ^ll^pl (^jjjvsJl ^4 4 ]\j ^UO 

lili . 4 j j^?-du 01 4 Op jl>- (^1 e_3 jxj 01 is a3 4 _Jp ^jj15" JS\ 5 . 0 J ?*- 

oL« jj I xJl L?.a3 Ojocvjs 4P J^nj:. ,>L>t0Vlo oLo—Ijo ^ jjlS* ^ aL 

^ ^>s— OJ C^O ^Sl Oj j ygi l^^wv ..aj jj *J Ol« jjlSCil 01 5 COjjL^c-ll 

^—O 5 j ^Jja.lgl 4^wS.x-ll bV-^-l ^7 Ll>“l I 4-*-0 j ^>0 ^Jp) J_ajt^ v - O " y 

.(^til j-C $.LjI L^J 0jjL>tll 4.^-yg.xJt LjV-^-Lj J^2lL <^JlS 43 
0 jOJl 4 jL^J ^-o 3 4J^\jT O^lll oLjj 43f^Jl 4-l5CjC« 01 U-0sjl3l lili 
4.L>j^,^ 3 c0-^»j Jj C 4 O 4 I 5 - c-obLj e-LiJ^ 4_Jl5C«J ilLjfci i— 3 j — >j 
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2 I 00 f* it I ^ jm4 (jSLutJ (tUa! I 

coL^L^VI j coLjLlJI .jj 

. C^bUJl jl jl^c-yflJl ^ 4X®IS* UwL« C-> L® jjlSOl oUj-Xj jj i ] y 
^ ^.Jl (^UXj O^oX^cj ^JjjIj ol p 

jws ^«l 4 j j jlj) I j* jIj (JjXj . 4 Jj^to 4JLJfc Xj>-1j ijl Ol * jjlSsXI 4 *3 

4JLiL>- iS i (1000 — ^j) o jj j jJl Lc.j LfcJ^jj) . (J^LJlj j^SlxXJ 

. (Axil J 
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<==m 14 JI 


(2100 J! 2070 j*) MJI J4MI 


gull ill tdnl.lftft If (jAi L£JI 

j£S"t 4 J! ^ ^jLiJI L^- j^ y^* 3 j^v^b- 4 c2100 ^Ip 

y 

creplicator(^LJl) j' (^^Ll^-L^il) :^j V' cj-^U _^o 

^J>K_>eJ 4 _LjS””L« ^ j « I jjfc> (jj^^J 1 C.jj . J^* - " ^ 

c4^2flll <L^> L*>V! ^Li-I o^lil c^J! ^-s^2j t_3 j-^j . tjLi^V! 4 _SL^p 

^'OIj jj jjLJl ^j -4 oU^Ju y <y yJC^j-i JjJj_Pj . jljjV! *-\j>~! ^i_P Js x_J 2 j 

^»jy» oU jj jiLlI o 3 a wb^lj JSj .^Ui-I iblil di-t nanobots 

£cUL« ^ */g I wbw\j>- l £ **>o^r 0.2 Lp! it- 5 clijj^r ! ^ i ‘^*\ ^jP 

^i-p o^2li .-\jli»^>- 4 _LaS^LII o <■ ^ y* 3 ^_ , j lIx^- 

^ jlxJlj 4_ojJj_gJl JS" ^ jl ^ 4^3 4j liC. jL^>- j 

o jjUJl j j^g.xJl t^J-L ^ LjJjIj 4 JI Jj! I ;lg atI' J-l« LJLs^j o °jj^j cl*-« 

•£U^' Lsr^' 

^^4 ^ $ j}\ ^ fc 4 j>c_vcLJ| 4 IV! lJ-L o*^lSs JL* ^Ij 

^J-p c 1 . l^ Li^j U o^Ip! t oIjJlJI 

.oji - J 10 ^ -Ijjj L«j ca~L>- Uj_ Jj Jj 50 -Ajjj L» jt-22J c Jlill J— ^ 

J5 ” ^Sl ^ ^>«J. aJ-S^-* ® j5"li a^-Lj^o ^1 ^\ x>ej j j*_Ej ! Jj&j 


(j»^-j\il) j £ L«Ij L«J u)j^j j tjjbil ^L*jl ji Ojjjj :Nanobot ojjjjbJl (1) 
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2 1 00 j* L a in >T I 


i7t J (^1*1 I 


.oljjJl di-L 

c(dJ jj jjIj) !^Jkj VI CaISsAII oj_& ^1_P ( —«- oLstlU 4JL 4 ^j ^j5\J 

oi_gJj .^_L^I Lr ^>\ j^V' Oj_jjj j_*j 

lilj .L^jlji ^Lwwj^l L^lSCab .A-^L»I ^j^JLscs^- OwLp oIj jj jjLJl 
IwUil c-*4>- L$jl oljjca I Jj& o[i (,oJj>-\j o jJj jjlSo j! Igjl^ab o LS" 

^1 4_LJ-li CL)iJ . I yA yA ^jI_£j V ^wlP ^J-v^ ^ Ip Oj^li 

oU jj jitJl oj_A $LJlj o jj jj U (Jjl ^J-v^ Lg-Jl ^E>&j 

^UJlj .<L£jj O^J^- J^UU Jj-P L^jcJsjUj oEj^i-l ^i_P c_3 ^jdJl ^ip Oj^l $ 

OljwUl iilJL ^wo^7 0^Lp| Ip Oj^l 5 ^_w2J C<Lww^j 0 jl ^ jS" ^1 ub 

{J* ~ a 10 4 ^" y t(*-> (j-^j ■' 4 ^ 44 y J-9J 

tO jJ jjLJl jj! I jjt ^1 LgJl ^j—^oJj 

^L*j ^ c^JL jb}\ oJ-gjj ,oi> ^1-P 0j3 J-^LscJl J^-l 

^j-o«^nj Ol *-\_u . E jjiS^ 4 _*j 1P «-Cww\^-l ( ^. ( _ r iQiil 

jjlXlj L^S " y y) LAjj ji2-^Vl oIj jj jjUI i^Uj J-?-lj (J jl ^ 

. I-^^wvJZj s-ULb 

jjLJ| jls<2J j*-L>- 'M ^ 0l a£j 4-^o2j ^ip ^o_l*Jl ^oJl>til ^ ^JiljJ 

c$-LoJjJl aAS ^JLl^ .V ^1 Ij *U2*“LlJ1 y* I yj jSCill ^oS^a 
c jiUl L>- jJ j^J j>Ijj -A^-lj) Eric Drexler jLSji dhj\ JE»! ^a 
j j^j 5 c(The Engines of Creation (j— 1>-I olS^-^) c-jES" ^JlJ^j 

tlr 4 0 C^_JjJ>- ^JLp olj>cIli! ^woJ>- 4_j ^__Lv!2j *^)\yLL^u* 

c_3 j-^> l ^ ;.>■ j . Ig^3 Ljj ol j— jv^Li-l Iil«j ^ Lu^s-C V LJl 
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<==m14JI 


4JLjS 3-« L«wV-LP t-_-3iP ^lp U3j ^o-X>t3l i»_-o!^> _ y* i»_-o Ur JS" i*_J-4-L> 
. 0 ^La}\ 0 3a L ) J J?3 ^Ljp JJLlo J_jy>- ^ . olCoJo s-^3> C£^ (3^° 3' ^-3\-C 


Richard J, j— o— :>jL_3joj Jo y oj-JUr ^^Ip j_JUU( J^j^I J\ il_*Jli 
^jU^SfKj ^-j.UVl) aISCj^* jUl cJUll Ip cSmalley 

Scientific American y\ 33iioL» 4 I 4 <J Jl L® ^ (4_j^wJl 
333c ^lj>: O y jjU $-1 — ^ J-A jlS'j .2001 ^l — P 

oUrj dUlS*j ?Aj^IjU ol c— ~o jj 3*3- U $-13" J !l ^jA 

. ^AjJU ^Jl^-^3' I 3 a l y& 

^* j A 4_UwwU^ ^^3 j 1 ■ *-> ^ j- ■ «o l I Us wL^P y>U!j wl . 3 J 

jl^wo.3" 4jUf oU»tjL^> ^3 p IpLj zJ ^3l Lo-^j-o 4_UL3l cj>\ jllsii-l 

2003 ^Ip uv. Chemical & Engineering News j j-3 £K-JJju£l Jjl 

^ Jb oU^j .1 3 a Lc«jj ^_j j>- I 3a JIjj I *j .2004 j 

4_o-^3l ^33 $.UI ^ Ip oj^li 0 ^jJ 4^j3-I 4 l333I xjLs^I o' (J, j <>-*» 


yud I 4jdl) 4jil>- (£ jS 4 j>3 y C-3 (^jLs^VO 333j l)I J jV' 

Lg_o2JtO J^s^*3o 1 Ajjwb ol j3J| J . (j£ j>-\ C3 L) J^.llu 1 g3?C>cJL>) 

C 4 *JU 4-o (_£ J <3l d3L 5 j ?»rj 3333 c_-jl yj\ ^j-aj d Jzju 

cJjU*- 33-5' *^[ 1a .L^jUjj^Jl 3y. -t^r jj ^Jl c^^Jli oU ^ j33” 

J-^ju LpJUxI^o ^Jl o3l Cl^.JgP JU j 4pU 

0 4-Ju-lwdl 4 _pUwJI 43 ^ JjLc ^wo-^r 31 33 3> V 

zi^C, y>?S (. 4pLJ| 'Ai3* J iLw^ cOV'j I j 
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2 1 00 j* L a in >T I 


i7t J I 


V Cw>ij c(a>lo^J|) owbwLi 0 jSo o s ^xjLv^VI oJJ-> 01 (J,lt!l <■ ~^Jlj 

cJ 1 j 4 _pL_vJI oJ-L aJjL^- ^iL« j . ol jwUl Jw«Lsd5l 1 

J5" ^J-vg 03 1 LA (^-jL^?V 0 CblS" 1 Ij . a5CwOw^ 4.^Llg3 oljl 43 (_£0 > 

L^Jli cL^-*-* J^LjCj ^lI! I g-liu colji L^-l* Oj >0 j 

4jg jjil <lLU!l C^Lix>-*Jl s-bl 1 gOx_C V CL~w>cj OXo-^wJl OwbwLi (j jS\j 0 3 

oll3j ^L3 01 0J-^-£ V Lo-liu) 4 j! AjL^jJI ^ ^1, j_<w> I OS j 

of V <0li c jS^ s )!\ 0L4 Lo-aOj>-I ^xJl ^ 01 jo 2 j 

Cf^ L J 0 J~LP^ 4jL*3,^ 4 ^ CjLLoP J — *^r 

^4 IwLJLxj jO_Sl Cs-Lo^SsJli . .4 lg >,.wO 4-^-JlSw » 4 S' j>- 5 j—>iS. 

xtu* 

^* I^N^oLo 4JI i **— -> lb* tal l__»4 4J0 *ww 4 t, 0 (^Jo.^-! 1 o_a -ygj^ 

J jQgjaj 4 jIwLJ| ^ Lgjl ^1 C£-^LL>*Jj ^ 0j jj (JlxJ^I L4 1 4^j 

Oyl ^3 Ob cLlI j Lobj . b>- ^J o*^b>-^4 4JL00 ^ 4jL^jJI ^ Lgj ^L 

lu^.^1 y*ljMi . jjUJl $A iy3> <J,I aJ j ^ - - * j^-9^ jo V blip ^ $-1 

0jv4-J^ ^IOjOI oOpISj ^>g Ig»*Jl jj ^ lJIj *Jb Ob ji Jjl 4 cLgi-Abr 

.^jLlII ^IIp p 4 * ^ ll ^^a ^■^■ i cOi-b j^p *j ^^l_J ^Lx-lLvo*^! oOpIS^ 

l)Ij jt 0 jJJl 01 ^ oAi-> jj-OL ^_5sJj 

IwLa ^ c.*L>JL» lij .s^lil ^j-4 ol jOJl oJ L OlL 4j>-L^» ^Loj>- oJ jwU 

,f\i\j 4j>“L^j ^1 o-3»~ ^ Jg ^A^wJl ^jp L4LC 1 0-A 0^3 c^l oJ-l 
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<==mNI 


j-wyu C 0 L&U 7 VI 4 OJ-J jlgj JJsj c— i j-^> ^jL)l 1^ ^ 

^ loJ-l 1*1* ^ a^L^JI aJjL^-j .Brownian motion (1 ) a_J jl jJl A_jf yU 

^LoJ>- ^ 4j5-L_^Jl aJjL>c_C.4^JoI 0 j^lw* I j-«l 0 j$o c — ^ J-^ 

tjJLJl 1*1* ^ oJj>-Ij L^-3 JjU o jA Jif j-^>VI J-***)l <j — 4 

J^J_>- 2 j>- jJ Aj>c-JD cOJ *jLv?1j J^2lL jl c0*1p I J -ju 10 1 

.(_£ J-Aj! J-AJC4 

jl J, j-<w» 01 ^ j%-p jJl ^Ipj • I — VI Olll*Jl J^ll c 4 — jLgjJl 

j j^Vl wbwbJl l)1 9 ££-^11! A jws^IS Ajjv? A_j>- jj 

ULdjI U-flJ^ 01 L>c-00j Ol cVjl . jOxJl 01 Jj*J 4->s_O0j C-J jl s^ 

^JL-ww« o jj jjU ^ AliLojdl <L>oL^Jl o ^^ jjJI 01 ^ Ip 

c_3 j^» oAjwl> ^ <r ^ j5 . L^Lwbo * Jj V L*- 4 CjIJj Jj^-I j. . ^a\j> j 

• (2? J-^l (_£jl***il ^ip ^j-0-^J 

J-*J ^ j-Jl <J,I (Jlj I 4 c^l*Jl y? 1 1 jl C^c. ^>LJ| 1*1* 01 |t Pj d -jIj 

J**^ ^J Ip c A x.*JflJl3 . J xaJIj A_L« A>s_vwJ L* Oii C^olaJl (jLill J *^3 

JV->- J~Jj ci! ^ jv^illj t * 7 jj>“U 01 I cjliil 

(_£jjjJl C-jljj JJ>- aI^-vjI jJ A-J-o^JI o 1*J A X^wJ 


as" y~l oJl* J>lzs£\ j .JjL- J ajj V' : Brownian motion aj jljJl a S J~\ (1) 
o A* -J "Ji# . jL* jSf^ j *C**>I jj jjl c 1827 oLJLJl — p 

o’UjIS” cjIjj C) ^5" a^u . . 35” o j__* >_. ... (Jti— calvsi aji^j*^- as" j>- ^ l^jI ti_li ^ cui oj^-i 

.aj j ajj^ 3 jil oJl* L» i g .~a j a_j js^i\ j \ ^sj OjIjj ^15 cajM^s yii I oj * t jj> jS\s. Uj ?a_*>- 

o jS ^jp a^L jjp aj jljJl as” j ^~ I oi <— -»jL>tiJi oj * c..~,.,ii jSj .aiiL~Ji AjUi>-*>La ajLsjJI oJjJls as” j>- j *Ls <. j j J->- 

(j»_?rjaLl) LjJ L^Utfl 0l AjVLia J CJjS\ .aj j*s- 
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2 1 00 j* L a in >T I 


i7t J ft L Jl 


^l)l) aaL« j^\ — o S' A ^- jj ^lll QJ aL 1 | j^sj 0 jJlSj ^ — ill) 

oLdjjJl ^1 (^ *>*■•■/?! I L^J y L_-wwwvJ>- aaLj^A-l . ^Jj J ^y2-!U 

.^LiJsJl ^ 0 ^ jil <Ld^V I ^L^-^/l j 

. I J JL*J 4 C^— t)ji-| ^0->ell ^C—J>C_J Ji cl iJlj 

Ojwb^ c j-w 2 j ^ U-^-s^j jlj^r J,l uvji £-s^j c J, j-o-^ £c- 0 ?jl 

AlSL»lLl oJ £> ^1_P Ax.;^JgJl ^JjL>c_1j L» I jy^" ^j— • L>-^ £•!-£■) 

. jLow^S" J-pLL aaja_>- jwdJ c^ f U Jjl^ ^ £„y\ j-aj ccJli lJ 

ApL-v^ ^ jS>- ji.1 4 JLwo.-^sJl s\ jil ^y» wbwVxJl 01 (J, j o-*-^ ^c-0? jl J 9j 

jLow^j^ 01 ji— ^ -^lil ^ L^jjlil ^s-C V aaLJ jj-^J^Ij aal *-^LL| 

.aalcjjl j! $-L« ^1,1 ^li^ 4_JLwo-^Jl aaO^pLaJl ca-^wJ 4jl LopIj 

jJ_vjI jl c^ylJJl ^—jj^j^ciJl jt-^l aJ_p j!L>j c 0 ^ c aaVLaa- VI a 2-1 

^ 1,1 4^>-aJl c._»> j__L 0 ^ 1 p j'^dJl :>LpI c j>a ail a_L« . <U-aJl ^ 1,1 ^1 ail ^ 4 

^Laj ^^jJl iJLo C jUdil J A 3 >11T aal J^l ^lwb>cJdcLi .$.LlJ| ^ ^LaJl 
cLoj>c_ 2 - aaL> jSo ^ ;,,,<?! L c^Lia^-VI ^ L s ^-o->- |t-> c_al ja>- VI 

^j/ 2 j^J 4-JLo-^J I oJjt 4j >- 01 0 J LpJ .(jyc4 tOLa Jjl LlS”" 

• J Or 4 

s-LaL I *-* ^-LO^VI ^«- -oJ>tlj cA-o- 0 l Jl ^1 aJl 4 c--> jjLO ^ 

^y» A_Lwo-^i-l aalili j j j La cjLill l ax-^LJI ^23 . 1 ^^.aj 

aal jJul aaLjJu a^su j .Aja_p ^Jl ajL^LJI $-LjI aOS" L^^aj $.1 aL 

. jJ^ Ailij J5" ^ j^j a 2 - 1 .oaja> JlSs al I ^^ai 

c aj juSLJl aal4 ^ili .1 OsjI aj j^^Ll ^ L> ill ^ aaaj>o L 4 1 lajt j 
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<==mNI 


b j ^Lp JiSfl Lr - L p L$>y£- V^r*r J 

^(_£j j-Jl ^ j jJl ( j^2-oJ0 obj^ wbwbJl ^J_P °J*^P clp j-bU Lj-J j jJ 

£^4 c(RNA (ajI 01 jl) -j IjUax^l ^3j yJ.1) ribonucleic acid 


,L>-! 


l/ 


Oj s-ULL L^jli 

oLj jSlili . cJ'^K^> ^il obil apL>s^ L02j! ^J_>tivwjj 

J . Lgjli ^ J-Sj Ub>-| Ol J ^ ^ Jj>C_lwb,l 

c jJLOlj wbjCul ^Jiu) J^3.2 AP o JJLjc4 oLLp j oLjJL 

oli j5C« bl $• j-<d-! • • *bo«2^iJl j c jL>c_Jl y j ^ 0 j-oJLJl j 

Ov^ 4 ^ jj ^bl ^ (J^ Or 4 bJTj • aj j^4 A-o-J oli c_^oL>- 

. aJL OwL^j 0bj\bl b*}L>- wLO 5 jjljJl oU-^>- 

-* « c 

J^L>J ^i cA^*lp A g^a.^3 . L^wmJSJJ l-g^Jg-j jJUu V s-bi^l jl Isjca 01 p 

,<L<bb A_ij ) L^jlji ^<>^7 ^Lp oj-bJl jjLJI ^ ^4 aLaO^ a^j ^ j_^j 

Uil4 ^Ijj! £___^>j>bl ^Jj>tI^wO j iU AAjfb A-Ji? £__Lv2j 01 OJ iXJT Vj 

obfTb ^J-v^ ^ Op cl-VSsJiij Z* \jlL*^ 2 i, UaJ 

. IlJaj 0 a_l5o ebb* o^L) c_3 j_v^ a_aj o wL^j jjLJl 

c^ybjP 0 jilS (^1 (i V L5 — tjjJp ^wo->bi oj-£j> 4 Op cjl — J 


j^ytSjy j~J y jp 3 jLp : (RNA U j jf ajI oi J ' jLas»-l) ribonucleic acid c 5 j>J' (1) 

AiL>- ^ j^- L»*xll U j}\ cjI-Lo^A^o j~o^j j .o^l*X;0 a JsLJjl ^j—a 

(_$ j jJl (jA 5 * 0 j» — ~!J ij -9 ^ jj— rfj iS y U)r-^~ J? jjJ I — o^” 

i£ j£ j*- 1 C U j LS^“^ oLCjJI 4 IsLvu jj lj»x!l djC j^i.1 4 ^Jj ^w»Jl 4, . A-of- ( _jJ ~! 

Loj>-^U Jibs' Ls^2jIj tob-jjjj JJ cjbuAl 4^^^! ^_JLaS" lj Jl J^joj .(_£ ^>-1 oLcjj| (_g jpt I^A.p 

jAl) . oLoj^Jl Jl Jl 4^J-.a*y I 
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2 I 00 j* [£. I 


JS» i7t J 


oIj jj jjLJI Cjt *-j .4 j jx^}\ ^ 4jIp Oj l3 La$-Lj SO 

O-b- li^^^So cl_^j jJl!l J^JL^J.1 ^ oj^>- j- 4 0 cl) VI oJj — >■ y 

(J,L*J^I jJu J3 I J & (jli C^L>cJj O J 3 jjU (Jjl J.. -^jgj 

.43 ^xJ (_£jJl 


^iUI)L^ gnn 

^1p ^Jju j_>-I V aJ| aJp 0 ol ^^Ss-C ^ jJl ^JSCjJl 1 * 

0 Jj>-lj $.Lj ^^P LJ_v^j 2J 0 ^Sj 3 ^JiP i jf\J ^ jl jL_J Ll«j l)| c-\j 4 ^ j 

LjJLP ^t-^ljJl 4-Jp l)^S\j Ji (_£ jJl j j c2j (_£ jJ cV 

^U- £t-*U ^ Jj>-I ^j-03 .(IjLf V V^) ^^Ij CU*j2b~ 

^j-4 ^£J>- ^ *4 VI 4_J V- 5 4^il j 4 bc-wwj I jjLLv^ C 4 .^oJ-xJl ^wUjL*> o\ L Aj 

^IJJjI s-LjIj . jjJ 412 -^jI jj Libl J JJj ^1? ^P Ccti-^VJl 

flS jxJ^L^a 4J2-^»I jj ^jISou VI I Jj& C^ > jLu l3 j- 9 ^j- 4 ^Ix-jJl 

l3 (S j>~ I 0 ^r 4 ^^*-^Jl j 4 c UJuu j . j j-v^ oULj **>1>-I 4j JJcj 

J»oju ^1 ^ cAjL^jJI . V J-9 Uajl l)IS* Oj Ll oJ»& 4 jSsJ c^ ^j>- j 

A_*Jo l_sJo ^1,1 j kJb j . 4_Ji3l ^jlj-Cj oJ—P ^1,1 obi Lo-*-wJL« c^J «l^Jb ^ ^ >- 

c^^r J OjjLj ibuVl 0 j j — 4jjj (_5*^- d l t jJ j-^-oi" jl-^r 

. A^iiVl ^jIjaXJI ciiJj ^j- 4 l) J^^- 1 C j^jwJ-lil cPjLflJ Lc.j 43 Jj 

— Lj yu 4j>-ViJl ^ jlyr 4j JJ u CJJ» cdJJi J *j 

AoVj Oj j— (^ 5^ Ij^l ® I J-A jlS^j tol jJLstll 

cL^A3l yxZj ^J-l 4 JL 33 J 4 Jt y jL^JJ j .Lj jJL) (j.'i j>LjV! 
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<==mNI 


^jA Ijla *** J* J Jj J A .ol J— « OwlP 

J,l jj>- *X*j j . VI J J^-aJ j jJJb o j j-*^ c j . ^^: \\ 

OUL>- c4JcS\ll o jjb ^a i, JLaJI ^^__>- c jj jil ol j ja ^Xj-LjJI j Jj__j13o 

.^gj>-jJ L»Lc 

4_^*SI j £c_wwj ^-*-v^ OJaS\_£ c^JjLa 4 C-Alll oa_^J 4 j jU^all Ol AA.Jg.jl Ol 

jV->- coVV — ! oaJL*il Oj^-VI c^I — *jVI ^V-> jt-^r c£l ^ — * 

UV. ^ jl^o a_*j ^_Isj cljLpr ( Jy>*aj 01 s- jil 4plJa.L»lj 4j| VI . JJ— j13o 

.sIxjVI 4y V-> 4 j>s_wwJ j^]_>- ^Lp Ij^IS O^sJ cOVl 0 jJLp oa P 

. 4j jJJl j 4j jli-l 4 jIj jJLwwv^* ^y->~ C 

^ ^1 *jVI ^-^LLl laj& ^la^caO ^^oJ.1 ^4 C(J,la!l c£ jjl.wJ .1 j lpj 

OXjj 4 jc 4L>- ^ c^LoJjJl ^5ol ai j 4 >J~I s-LJapVI L>- 

£_u^J o^j Jj>- 4ij ^ J*iJl> c Wake Forest University c~w*oj ji 

4jLl*j I^cSsj 01 Vjl jt-^-JLp Ol-^J *7>^l Ca^JJ 4 _*j ll? ^IJl^xIj c^>- 
L^3 j-C 0 y> £~a 4-J-l I jV-^“- ^.Iai4 jj ^j_Aj y j^o^S" 0 4U jj 

js> c ^ct-l ca-aa 4 j^Ip 4joli? 0 j^a^ca^ ^*Jl la_^Jj • L$Jp ^-aLa ^Jl 
c-JLaJI UOUa ^1 p c^aJl JjL^jI I ^ *a jl? 01 

JSO j^ail £-^ 0 j\>\ ^__ Ip o ^aJ c 4 aj ^Ul oa_^jj .4 J-l 

cJ^La ^Jl jj ^4 cal jA 0wLp a_soj .^LuVI 4 j 10 la^-| 4_J_>- 

• c— JL aJI oLaJ^ jU- JjlaJIj _c 

*c5^J ^ cdJ-o-^r ^ j*~\ il^l 

Oli .MRI ^^-J^Uxil (jy j—i j-v^a] I jL^->- 
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2 1 00 j* L a in >T I 


i7t J I 


ol l*ijb ^l3C4 J . O-Jiil ^UP ^1,1 ^>- £-L> ^^jkllxil <jL 5 jib £t 

L— I L^J» 1 ^c— w-I»l (3~ ” 

(jAj jJl o ^5^3 4 J-P d> **; (_£jJl ^\jyJi]\ lJ Jj c^-v^>ti .1 j*}kJ~( 

^^uJ^Lxil (Jl>til 4 k*j 0 j j-ygJl 43 J jl oi> jJ c^ 

clil^Jl j£S"l ^****klixil (Jl>tll J 3t>- JJj ^k ^j_*3 c!wL5v_A j .4_L ; S"lli k>-l^ 

. ^juo-J-k yu/Jtil (J J! 

(jy ^Jl jl ^j>- -kiT ^lp JjlaJIj l)V^ *A J_— l>*Jjj 

(J j-v^ jJl L^J^JT (^1 ^y» yyu^\ ^2>- Jj c4-JiLl j*j>c^>- £-k-> 4 ^ C->!3 

.oljwUlj ^»L>c_>-l <J,I 

^jA 0 j^~oj 4 ^O cs-kj^jiil jj^Jl jJi] 1 S> j>- J iC V Cjl s^>-b J 

Ijjfc (J jJb^H J 4 _Aj ^ kj LlJo ^_Jj>o l)I 4«J_P 

c_3 ck»lj 1 5UL>| ^jI JJ l £^>d)l O 1 ^LAj l)L^o^I J& l »-Llp Cll) j-^Jl 

.4j>c_^LlJ| oj-pr*^ 4 j ol.a.^k.jl tjLi ^ LuSoT 


(5jLo ) £llui 

♦♦ 

ijlj J . jjbJl 1 ^ J J jjXj jLhj ■( ^ il J? osl /^P jjajLJI ( j_J2j*j i__J J £-1 

Sun j^>L ^j-s^ 5 aS” jw Jjs-I c Bill Joy tSy^r J-i s-Vj-* 

Ju>- j£ jl JJ» c-ij 3JL^ aJLJ. 1 jl JjJL c$4Jl ^Microsystems 
^..(g.i jt_> c ( jjsjV I _^il jil*ll ^-«^>- iLr’r j-^cJl jJJL 

lyCi^7-| jJ jLjo VI j Lf" jJ I jS* . (b^L j L>- Lc^j) I j ~ ^ *^fwt j 

yll ^Lwjl jjUI L^- 


400 


OMWlI 


i^j&j V 1 col > jj jildl oJ Id <ojL»Y1 4 *oLji-l ^ j—lajLl ^ oddj 

Jju L&jIpJOjI V C^j^Jj^dl Jo L5^ . ^LoO*>l 1 gJptd.01 

j c4-A1j\£u yldo 01 If! So c j%-> j . 4^dl Lf>-ljvJ (i^ dl 

. iolid.1 4jl_f) ^ ^j^jVI jd" 40 JI ^1p 


^jP lOU2ij cl—j j y Lc.j j co Jp b j_JLp ilLfc 01 <^ULp1 j 

jLfd-1 ^j-s^j Ldx^- ^xJl 3 diSol ^>-jw\Jb jJ jj^dl 0 jjfc> 4 L- 

.LfJljV 4 -ajL» (^^L« ^Jl ^lodl 4 JLwww« L- 3 jL>tll Op Id! c^-^ldl 


Id ^c- x>— »-wo 1 **— .9 jll 0 jvb"” A^c«ww\3 l . J 0j c^j'^-w^dl c— « j1ja«*j 

^j^-£. C*}bo-$ . ^Jij>- ji) V ^>- oU jj jjldl wL/? 4jli j Jjd*jj <w2j 01 


^ ^^JT.oJjLaJI 4JT.Jp oU jj jjldl ^-ow>r ^-*^J <0 .«*>cj. c Jd 2 ju ^iLii j*-A^>~v 2 J 
(2ULL5 olj Jj Jj) ^J-s^J c j5o jl .^jdl JJ ^Jp IgjtQgJl 


’ 4«OwO-v2-4 I 


. Lj ^ lg.^w»» (jlisj ^jP O^- ^r*“ ^A 01 t L& jv* Jj j oU jj. jjldl ^jP Oj>cdJ 

(4jt» ; Igll) 4_dj.O • J-Aj V? C j— «*Vl Idjfc jJ>“l O jLd ill LAj 

. ^l^N-*»wdl 0 J & ^-> 3 J^Lxdl ^ ^ ^j\ * **d 1 C_ jl jl *1 L 0 <J. ■ ..wod 1 OjA.d-1 4 * 

oLo-^dlj cl fj!S £t-OOu ^_J ill AOjjM ol dd Jl5Ci»l) L* 1 dip 0J 

^jp ^ y>0 yl^O J j%~wwvJ2Jj 01 1 fj\P ^1 J cL JL^dl J ol OjjJi] 1) 

loLw^-l 01 4 _a-pJ-lj .OdldS" ol yb Lfdp 1 L )1 j Jj. co jl^ywJl (jl I 2 J 


^J_Sl LT^d-j 0 3 Lodi j»l^>-Vl ^aj clfi o^L>- (oU jj. jjIj) o-*-o Ioj' 


4^j ^ jJl 4 j j^d-1 Jl5di>*Vl OdL p o*tj ^dl LipIo jL^->- J^l^ ^-1 s^g-^dl 

L>^i jjT Id ^wLaj 4_^j c0»L£ (J,lo j^p ^Ltdl Idjfc* 01 wVS'jll .La 


.0 jL> >.dl (jll^j ^jp oU jj. jjldl ^j 4_l5C-0« J-aLsdU 


2 1 00 La <Lji jfii, tT I 


(J? iaj I 


fc-iill ^xLaI^^I >&l 

H 

BBC/ iS ^_j ^ oLS i_jI — a^jBL! ^»l jJl wL^-1 ^j> 
doe I Garreau jjW Ji_pr o ^ oli c— <Lied eDiscovery Channel 
jJi IS!) : Jli (_£jJl cRadical Revolution ajjJ) s->b5” 

dJJj ll) ^Xj I j cl 4 LajJ 41 1_S >l4Jl ^J.1 jl g-i- 

C->Jj>td < 1 g !^c_;jbJl ^ a ~ -JgxJl 2ijliJl ollz^sJJl « oJj>-Ij 

•(J^Or 4 ^^ (* V* di(^' 

J JS>K Ju JJL$ cl Luba! ^ ^ J ^ Ob L^x-\c2Jj j j >b« (J ji ill jfc> 

^ wo— u jjLJi i * ^ oli i-JLJL>- Jl 

jJxj 01 ^j^-o-ll * Ojl^ol 2> ^>c_C.4_^0 C^t-^bJl jb^J-l jl (• 1 

lill j obLJiiJl ^w<>j>t3 .4 l^p ^<>-x>tll 4 «J_p (^OJl 4_^wOj ^j-^L^VI 

(Jl . JLaJlj OjwUll I ^xJLc^j ^JLp CC— illflil AjL^J ^ c4_J»^ A^loJ^rVl 

jjw\j ^ill <L^>L»VI Oj— ^s-aJI oJJj cOlS"” c^LwwJ^I ^cjjbJl 0j\ 

cobbjJl u . bjbplj LjIjlwwJ^j bjlili J^Ojj c^-oJ>til 0 >rj\ 

. JjJlii-l blip V| JLfiJlj C4-Jbj G^il^® Ujbipb o j3 Jl Jl j . . .b>JJ 

LoLSCj A-cjL5"j obbcoil 4 Jl*Jl Ax^JgJl ^J-P *bi j-Jl ^ J & C J?* fl*!l ^J-Pj 

0 jjl c— ij J»oJ>r Jj j- 4 0|) I -b jJ-l J £_*Jl (J ji c4-^>t ;; ^wJ.I . 1 

. (4\il O Jl ^1P J>-wb 01 j^-ol 

^Jp ^ji ^pli23^l ^UajJli .4>wwij ^<>J^>ti,l Uijl ^wb>o Oj Jll jj 01 

Jli 01 JjUL* cQ^ >1 ji^jVI 4 ^Jl>- ^-bl oj j\ !l ^S- 4 liLptil 

4«o-J| jji lib^Cj 01 o c5^” f ^Jl-o-^l Jl L«l .jt-ft yis> 0 ^>“V-a1I 
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<==mNI 


,z\j j\ I toi $ jl j pjt jS ^JLp i^LiuJlj 

j j^wb^J ^ *• j I *^ 7^1 (^->dlLl j^jP 0 J ^-w\^Jl 1,^1 

jli c 1-XSsJfcj . L^LjI ^y> ^Ja> jJi) A JLo-^l J)\ jli t jJ C UL^f 4 Jlp 

L^jUwLL« c <. - ap ^ 1 p LwjIj L^JS" £^l s I?jVl IwJLl> -ti odJl jl ^>- 

l_£-30aj CS-I ^JLaJlj 5-1 ,J_pVl Jjjj (jjl J-aJ| ^^jLj Ji J .4 JLJ C V1 C->15^jJ| 

. 3 ^jjJl^ 4_^pL<d^-Vl 4-ljLLl 0 

(^ j^>cjJl 4 jL>-j) C^LaL>- (_£ Jj?-I ^ jxJJl I jjt 4_JU3Ll« d-^P JlaJ j 

o J-a ^^ii .The Next Generation 6oLiJl J—Jj) jl j— l*j cStar Trek 
^^ioJl j ^SJl j,l ^ j so ^jJl g-L^.jaJl oV l £^~\ ^Lp jLp aU-I 

^Lw^-I ^]l LA d-JLS^ 4 ! j^w^^Jl J >-l^j . ^>- jlii-l $-1 LajjJI ^ 4 >bjL» 

4-JlwLjl 4_Jli-l i^jJj j,| ^ jju A-ws^AjCdw^* j-«l { y I jjLp ^■’IjV o J o-^f 

l$Jl olJj <ol pI J-*l ^^Lp ^»L^>-VI o -La o-Uj>t -Lj j • c j «j)l 

Cj*-$-j?l j-al y* ^1 ^3 VI *Vj-^ jjl jjjo I ^L^-aJl AJyLsJ s-LW ^sJLju L» jLpjv*>j 

jlj^ Ji^-J $-1 -bo>> ^*>LJl s-V ^i-A Jjjj . wb J_>- 0 L^-l ^ * 1 1 I Jw\ *xj j 


jjl jlS\3 . 4^wA I d LJLo— jj jlS" l-b>-lj jl J \ P iO j-ojI di ^aljoa 

C^jJjOLxJlj xjJ jil j y&\ ^ 4j| ^_Lp 1«J_LPj ? c j>J ^j-aj (^1 ^ \ ASS' La 

^1 P I jJ . jVl Gjj- 5 l-^l -b V 4jljLo±dj| jl iJj^l L» jl 

j^p .^jVI ^Lp JJl jjiJl Jjj-^jt. JL^sjVI j j-aJI 

0 j-A jLoJLLojI ? jl j 4 I I c4_JUfc»jJlj c_^Ls^2j J_jI ^Jjbl jl 

La jV* c Jjjdojl J ^jJ jJl j jjlSl ^A3 . ^ ^ ^ £*>»VI 

.c-4L>t3 2 j jl jjfc> jXJ-p 
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2 1 00 j* L a in >T I 


i7t J I 


4-U^LaJI 4 L>jJj jl ^Lil x_woJi>ei.l ^jP Cl*L>c_Jl 4 Sb^» Lj 2 _>l jO I J &j 

Sir jy y^y y'^iJ ^j ^~yy yj i(iyyjj) 

SUUil 4 ipjil L 0 J 3 .Utopia (b> yy) 0^ — *-* j . 1516 Thomas More 
0 jij>7 L» ji jy J-L>&J C 4_I y- y LaIjJ l)IS" ^xJl 4 ^wwJ| l3 j jlai\ j 

wbJjt!l Oj g_b Cj^P £ybJl tl) yJl yj . JgjJLbVI bydb 4 JU>- 

4Jj J_ll y* 4JjLjU y£- C^l>s_aJ yJl b j j jl y <Lpbo»y- Vt olS*j_b-l 

;oJj>clil obV L^JJ* wbJ_3t!l J >-j Jij .4 L>liJl 

.lb* L«JJ ^Js>- y^L^ a}^\ y Cy- 
4i_y^b 4 JjJw« 1 L>c_LC (jl jl_£_b y 4y-Lil ojjb yy 4 )\ jJ uj 

cJbf lili .yJjs * ^Lll j yJl Ol*if y Yly- ^ j—i oli c~5bT 

^IwbtiV (.£^1 I £ cOjJ-Jl yu*j ClbLb>-l -A $ 4JL)L*Jl 1 dj jj yJl l-^j! 

yj» Ojy^l y—£~oSj LCy . jb^j*VI : >4 J c$-bj>e_*iJl y coljl w*J»l 

. LjJjI (J jbjLa y I yl 4 Ls^biJl 4Jjw\_ll 0 jSb l*Jjpj c4i^Juil oJ & Jj>- 

( jp y Ijl y>-\ yUl Oj5\jj c yJblj ^ jilj 0 j-LaJl 

.U“j-<^>- ^-£jbp Jj JS\ 

OjJjJl J-Aj C yi£- J — «lp 3y>-j j» Jp (S^Ji b> Cc£ y~ I 4 — y-L y* 

Ja>-I ^1 (3 y^ (_£b!( tol bill y ^Lo^jVI (^1 cjl — Llj 

4jbS" ^bJl 2ubbJ 4_LJ_9 4Jjb>ci . 4jb y^*J> 

Lo-*-wwvj>- cl) j^bJl b»! .ciiJjJ 4 j y ^il y>- yu bAb y*>j 

. ^ L)^^cbs^2J ^1, bwwb^ (Jys-wvi2J L— ^ yu*£ C^^-bJl y* 

4l_yi? biil 4JJwXil 0 ^SCaj j y Li! J-^LL-wO ^_jJ| C-^bb ybl ^brf 
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OMWlI 


3j >- ) i jjb *^AiL« a^S^I oLp^ j jLx-Juili . a_*j jil 

c^p j^jJl jL*-£> L>l . (oL^»l ^ ji JS" Japl j caJ j^i :> y JS" 

JfxJlj caJ jji ^ ^^kju JSOl) : j-fri CA^I J^VI _/• ^5^' 

. ( AJj>- L>- ^_^w^j>- (Jljj 

jJl jl juiJl oLs cA^Ssjf c^jJl oj^_>-l c-JlS - ' jJ 4 ]\ £___sl ^3 

. ^A«w»P^ l. J l_u I ^ . aJ^ L^»\_o ^^ws^2J 

^3 .aJL^II oJ ft CL-^^O 1 iJlj Ij ^L>> 1 LA ilM ^ 1,1 Ojl jJ_4j 

I^JtS”" I A * c*g_ww\J I c— ** Lo— >-w\J I y x * J ^1 L i , - fl £ 1 j 0—\__ pLs 

.£51la jl cjj— ^ cjjIlJI di-Si ^ as .Aa^III p eJjJl 4 d.1 >- 

Aj!JLJl C^ljCoJj>tisl oj ^>- J-! jJJjoVl 0 oJ-P (Jj-A>j J-^. ^ 4 

^j5\j jlj oULxilj ^ L*Jl ^_-»IJLj ^ '~^~ > ~ cJ>i 3 ^ **— * >15* 

(jCjVI ^>d_A ^ SI C ^>-lj 4 jL1 ? jj 4 4 ^Ss^- 4_^ jJl olpUL^I 

. J^3j 1^ jS>? y* 

cVjl .0<AP *_vj*V C^L*-^ ^J,l I ^2 1 £3 j ^j»LJl 01 4 ILa^-I J 

^jdJl i^i-d^l-9 CL^w\^- (JL^ ^i.1 i^S^~ ^'3^’ ^33 3 *^ * **** I 0 

CA_L^JlJl 4 IpLuwwO I jjl^ J-ojUl £jA j» ^ ;»yg > Oj^J— j V 

l)j^->&jj Jj Cjt-^o-*- 5 . 0 ^aLllj IjjLv^ l)J cl JIj . LaJ_*j L» 

4_^pLoJL>- 1 i? J*-*2 iJllA C^JlS^ cltJlj .4 o3j ^ ^ ^ 

l) L>cJLj» I j^>P JJij ^ 

c J,lJl 4_J1 j jJl |t-gjU-s^ Ijiij ^i>- 01 j%— ^ jU^ 

o j-C C-J15 - o^Lxi oLlw>- LO 
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2 1 00 j* La <Lji tT I 


i7t J I 


^ ^ 0 1 ^C— o- i w-I I I I i-tJLP 4.*.^^ l_U I 0 0^- ^yJ id I I ^ 

l 3 oj^>-l 0| ?o-bjj ^ 0 Jj^-' J* '^ U -Sj-* 

jj^oJL-J C_3 j>^> ^>LJ| j% \lJU> . Ip J-5*r OL^ol VI o~j 2 J 

li L5 ^ jjO^cjj j^jl l^_j>- jVI cj— <^Jl ^ 

x-v^Jl 0 4 _^pLoJj>-VI X aJLa-wo* Lai . J-o^P ^j-a 4 j 0 j-«j-ij 

Oj^j 01 ^j-aj .4 ;w^>c-0Jl oL ^>0J 0 L^JlP Xl aX-I 

olil^ilj 0 L 4 ^LJl j-« j s> *- > (J oSLla 

. £c^wjJl jl_£J>- (J^Lxl**l S-L*J V C-^*cJ c 0? ^X^Jl 0 jjfc> ^a V-L> tA-J-P 

Lp Jx_*j ^c. ^jJl jlpr j cXlX-I ^ wwsj- c l J lJaj jy4*^ ^-V All I OlS^ I Lj 

(J^L>tI) ^SCl jJl yj> ^oJ^>tll ^Lal Jlj—j La 4jli cOLajJl ^j-a I 5 ^3 

jL^jj V Xl^L^r ^51 j oaLkOI j 4_jJLdl oXL oLaXaj j LI 01 Oj 

.£oJw>*ll 

.4_a1^J| 4 I 2 J&L 0 j^X a 3 J **> 0J £>-l (Jjl 01 (j I 2 JI < LpI j 

L^r ^ ^ X ^jl lJ L<>~^-*^“^ 

l ^ c ^ j—) -Rodney Brooks ^j — y 
aOl^Ij c_3 j ^ $ photolithography V j-^l ^pOUI jLa^jl I 4 ^Juj 

I-A^La-^PL) AA A I ^ CO ^ 1? A * aQJ 4x_v ^ c^^d^\0l 

wL^AxO 1 ^ 1? a ^ . 0 O^^wt^cOl jy* ^-. LwwvJl 4d^Xwww4 Jj: ^* jJ ^ 

L^l« jl-^r (Jjl -Xxj ojO^" 1-^ j ip j>»VI (3 y*^~j coLl^XI oJ L> 

.L^J>-Ljl 4 jLI^O ( j^2jL>c-J 

cjamais Cascio Ov.j <jP^ j' ^ j'- 5 
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<==mNI 


Aj O0b«bJl 4 Jj y£> ^tJjU Ls^J Cji aIa^a-wA,! ^|| J J ^jA J kj 

Aj jlkj ^ AjI J J IS tVjlj .J aAaaa^oJJ A^2j ^*Jl ls> ^Isibl (J j :>- 

aJLJ^I AjcJ^JI 01 l*-\ S^j-« all ^ l.-g.iP LjwL^- ^xJl («^j <d!l) 

/^5\_C V J wLajcJIj ^Jj>0 JjlII o Jj-Li a^LoJL>-*V^ A^SwjbjjJl (_£ j. . jail j 

,J -s-J c£ ^ c/ U^JOr-^*-^ J^bj tl — jj 

C Jj1j>cj Jj jjLJl bj>- jJ j^o ^ <bpb*Jl jS* o! j j.bl)l Ob A_^u2j C-*3 ^Jl 

^ Lo-^V C£-LJl ^ A L> yLj 0 ji JJ ^JLoJu 1 JCoJl^ C L-3l.bll 4 jL^j ^ 

(^_j2 / IaJL» I JJ . oU jjj ^Jlj c^jJl oj^>-l 2> j ?>7j 

OjtJl ljO»-l £_woJj?OJ ^yi2J b»J-lPj cA Jl4 A_aJo £-bc*Jl ^ 1 4wUp 

oJb_& ^ 

0 j jJ ^JLlAi 0 AjI AjI cVjl . 0bjj>t-^ ^J—i J*** ^bjfc 0^ (J, JbB 

1 j_^J . IjJLo^t) ^ lil c^wo-^r^b! ( Jj>-wbl be / ^ol l^>“ ^j-o-s^j a ^ilS" 

^^*>>1^” ^-3 . w^jOb o ^*^jwbl ^j__*jbbl A_*«u»o b . .c.^ 

^J4 J\S> I Jj»\ I jjb Oj^sj Ji j . £-oJ^>s_*JJ A^Jl^ 0b»l A $l*Jo j-g.bj 01 

bJ ^Jj Ob" j-jj ^Jlj ca^JI oj^j> 0 d- 3bS" lil bo-w^V c a l« ^jL» V a ^0 

JjJ yb ( j-p C AjO? clb-A ^2J J^J ^JLw^o iLiti ,4pUl bVL^-l^ 

c_3 ji-l (j-« 0LJ s Vl j j>*Sj 01 -A x.^3 .^jbJuilj jbo-il^>Vl ^ Jj ^ Oj j > 

A^Ls^Jl (Jb>-j jd^Jl (_£jJ j^JiJl ^ ^>boJuVI « 

Obpbu^ (j-bb ^bb>til « Jj JjJl y>- ^ 4-S* J\ j Oj^l J»l ^y> 

c^d^<>»JJ OwbA> A>Oi-^j bjsjl ^3 jj boS" .^jj oAjA> oAjA> 

.^Obi^fl ^ c_3 jib| ^ ^1 Jj^fl ^jj j dxj 
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2 I 00 j* [£. I 


(J? iuJ (^1*1 I 


(j - 4 5-b j^b ji LloJax* jl i£j\ Cs-bj^l j%-1p C^LoP (Jl — £7 

^p Ll^?IJu L» . jlSoVlj t^bivxS'Vl axl« Jj>- i^uijcjaij^f 

*1 jj ^^x^wJ b^V c£ yi4 Lg-S J^o ^Jblk>j J jJ 

j*-a Oj^xJ^j jpl ^jJJI Oj 0 jiLiJlj . ^Ijj V cLul^- 

^ j J l 1. 1 ^f. 3-\jk • Aj I 3 ^^X^-wblj l. . .ygJ 1 

^ J _/^ J^* ^ J ^ ji 01 J j^PwL^ I J j^Xj l) 1 brl j CA XoJ>- ^-_5s-J 

.AJLJVI 


ci^>cj $-1 jtJl 2100 ^1 p ^o-x>tll jl — bli (. ^*,<2 ^jI j ^jp 1 — *1 
cp jJL^b JpLai> Jj £_*jl>cJJ ol ^jjli cAj^UJ ojjt )b ^j^>\^~ b>^?l 

J-oxJl l) j^g,3jj <LoJb AjLI? ^jLJ| ^j- 4 A^wJ c_J& j-^> x^iiSb . Jjb? 

jj ^x-*-wo j ^JLaJl J £$! jp j jp^sj jJ ^>-1 A^i illLA SO . a L?L^j 

Aj>c^Jl 0 ^ J-*^ C5-Vj-$J A^wjJb j . Ai*}b>- A-JL3j A^xJp O ' j^r! 
jy^-i j%-aI ^jbLij ^j_j (^jvpJ-yj ^5\J L$j 0 j^LxJl 

Axib t— i J-^J J-©ju l)I *-bj jllxJl 5-1 jpl 

i^jL^SsJl l)L^o| 0 j— jl£ l*i^j ^Jpl j c^JLwi-l 1 £jjJ i/ 4 01 .3^— >ci 

. LJL>-!Jj $ js>? jil 


^c-»-wjJl 0J. . -g->~ V LS^ ^ a 1S^2U>» ill LA C(Jb>“ AjI ^ Ipj 

aj>-L>o aj jb>tp^fl oLlajJI o j-A . a sLLJl a15Cju^» I ^A j VI 1 1 

^AilkJl ciJJj jj! 1-^3^-! Ai LkJl aJjLa ^j^La! 
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<==m1AJI 


jrf <UiUa ..iJUaJI 

JbJ c3 j^o JadJl jyaP ^ jl«-*^l ^Ui iw-w*vj ^ y*i-l j*a*Jl a^j jl» 

((^UJl JaiJl ^lii Cij 

(1) jgiiL5 (jjLLQjjp - 

jUl AJfc £a ol jUdl ^J3 ^Js> (^la*U^I) U& i(J jjJdti )) 

((^LJjlJl la j j i.i <gp ^ lC*Ai 

(2) Liigj qj - 

^j^o-jJl A_!l) ( jJ Jjl) OlS"* 1 a Jd*-3 Ailkll jj-v^a ^ ^__>cjj| d-j IS* 

s-Ld^l c^jl__iJl (_] y^p*~ a j ^P $-Lo-»-wJl ^P^fl wL_j. P 

aj ji 0 ji aJL^I aSILJI j s-Lo-wJl 

Ojya^l Cdi-^ LadlP CO j* d- , l^^ . A_ww>jjj (a_^J*VI j\ ® 3^ ^-^ l 

Ol (j — 4 — ^-^-P j ^ — &J (^ 

A-jJjj L&J-pj jl; olS' il) I &jlS^ Lg_>l>-I c a JLjiJ-! aJ j ^ olj > 

aJjL^JI aJ jSOl Ail.m jU>tj2jl 1^3 y>-\ <1)1 Aj>t_dJl cdJl5"j £(L^J U 2-4 (_^l 


Lajlilpju^j J_k .^Loj^-IjiUj ( _ jr L5i^ dJy j : James Canton 0jJlS' u —y H 9- (1) 

.1 j^S L>-L^ Q. aa>- <jlj\j\jj o-A*J i jJl Lillp ‘Lj~»L*AM tJ^Ab oAiU OjA-iig«j 

^ jJUl) aIs^ ^ aJLp-I ^jp jjI ^ ^Ip c ls°^ 5 *« r ~ '^" • Ben Bova ^y ,jj (2) 

(*^r jil) .Analog Science Fiction ^L- 


2 1 00 La <Lji jfii, tT I 


i7t J I 


J,l L^Jjj^j 6i> 

j^Lv^» LajLxp-Lj ^ o Jjtiwj j-*» coUjjI tl) j£j\ & y j 

/ A^-w^o-JuJl 4 SI.LJI jv^P (J y-2 I -Lfc ^Lxj c jwg-flJl ^Lpj . A-g_5*^Aj 4 SU 2 JI 

wL^Jl (^w\_L! ^Ip 4j^J • <*£ j yz^-^l s y ^J-^- 4 jjwL^Jl 

4_w_^>_JlJl 4 SII 2 JI Jj (.(J jj— Jl 4ill? ^Ixj 

Lj jl $.bj : uiJl ^ jj>-l <LoJJLl« ol ji^iL ^SCcj . ^^-jliLi ^ 
jJl ^j>-j oljl.L>.aJlj oIjL-vmJI <L3 ^-Ul 4 ^^^LjJ.I jv^p (J,! 

LS^:^I ^sjL>c-j jl j . o^L^j ^ Lp $- 1 j_^Jl ^ 

Lj ^JL ol jlkaJl j oljLwJl ^ ^Jj>tJLwwvi,l 4 SU 2 JI J5" (j| ij cOwLilo 43 U 2 JJ 

. J&S I ^Lp -4*Jl y i»,ii-L^ivwo 


jbLUJ 

♦♦ 

c 1 2 sls : oj c^_£ j yi>- s )!\ 2 y l 5 ^" ^ Lill-P 0 JLaj 

{ y> olj O^L ^r 5 14 cfJ-L^-lwwo lx_oJ^f 4 IS" ^ilxJli jLpj 

4jlil ^ 25 J cJs — fljjl Ig-L* Ajlil ^ 33 4™J ^_j it ^4__3l_kJl 

Ajlil y 15 j cAjj jJI o^^p-Liil ^ 4 — jllI ^ 7j c jLkJl ^ 4_Jlil ^ 20 j 

^j-P JjJj V 0-L.& j 4^wJ j C 4_o li.1 4~ulj 4_£lkJl j I ^ * j s 

.S^Jj^Il 43 U 2 JI J^1.„J^J ^lliJl ^y» Ajlll ^ 0.5 

.llP-L^o LaS y ^l*Jl ^L^3l i_A9^j 1 ^ i^jjJ i^-VI ^ ^9 Uj9 

J jj^Jl ^ J^l cM . King Hubbert c~> y y± . ^»l OIS” J— s j 

jvip — * 9 ^; l^r- 1 I-* — 5-lj (.Shell Oil jJjjI ,J— ^ y* ^ 


412 


OMWlI 


j bLLi>- Oj 3 y& ^JlSl C 1956 P L5^ •"^ a aJI 

a^pj-4 j-jj LJlL* c American Petroleum Institute Jj^biJ ^Jxj 
aj$. c-JlS'j .CU3 jJl ^ ^il *Jl $.L>cjl ^woj>- ^ oj*}b»j Lgj lj 


OjyS" 4 Pj^-wo c_3 JJ^LwO aJ >dil obV j-Sl ^.£*-0 JsjbJl obi?Ld>“l l)I v^J L 

b-fllSl Aj bil ^ 50 c^>- w\3 iSo j>»l 0 b» l)LPjvj 4jI Jj>- ^\ 

Jjliil js* j y* 4^JL>- lu b» y& j ^b Cj* 


J,boj>rl 0! i^\j Xai . 197 1 j 1965 ^Lp uy. L* c^3j ^ — *^^LS 

bS* bJ I j t ^>- ^s>xll« o j j-v^ ^ 4l_jjr C^ s ^" olj V j-!l ^ L?.a.Jl 

j-L« 4 j! b-J Cj%-> y * J . ^ I^cjJ.1 I Jjfc> 4_o-5 yj» yJ> j-ftib ^Jl i^J S3 ^ 


4j O^bj ^JLxj I-L& <i)\^ j . \ j y&Aj J yA*)l\ .-b^j IwLpb^i £ ^Jl 


IwLj (1)1 ^w\j>“l Ojj v^J V b» 0>wL>tJ O^J CO^J j5s_) J lg.fl.Jl ^1 


.JgjbJl OwL?»cJiLl d^b^f 

4j jja^a ^y>- Jj c$-L>- y& 4_dJ Lb o jj o$- j^j Owb cc^ jil villi 

4b f U oLoif ^ 0 ^oJL^- 4 oJj>dll obV jJl d*Jl5* il c4jjj-wwv-« ja» Pj 

^jSsJ . ^*}bJl o4 & ^ y^\j^\ y* \ & j^Pj ^b-^o 4 jV J 4 b-fllSl ^ « 

C-J.bs^l J_a15 $0 £ jdJl cli-L 4j ^>S_wwJl ^P l)VI I y (J ^ 

b.a.lJl ^1 bl J-^> J c 1970 P (J jJL>6J j . 4_a, ; ^bl J S Cj jJ jJfc> o$- ^__ J 

-Uj jlj cJ^ ^ Iwb jt_> cbw4jjJ-w« jj l ) yb 10.2 b^jJi ojji 
59 yL^J 0w\j>dl.! <U b^ . J 23 bk-L*j OwL^P ^J_jb^J 
Lj bj Lo-v^j LdJjli i2Jjl j-!j . 4-«Jj>tlwwa (_^wUl J^jbJl ^4 4jll! ^ 

L?j 2.J1 LJ^f i*-** J-J L)b»jjl ^j-4 C^L>“ ^ ^AP j-L« J LS^ ^ j ! 
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2 1 00 j* La I 


i7t J I 


01 -A ^c-iwwv-3 c2005 ^Lp >tiil c^IjV ^ i-S ^ L*-aJI 

. <JAJ2J U 2 JL 4 OUjSsJ 

0 J-^ j Ja ! OYI (Jjj^— 4 — >-!jj (^AJl ^ j — & jJO Jlj — j 
Ljj JjL 9 ?A AlxJl Jsji-Jl ^J_JjCj Lo~3 Oj j j-ft ^j>cJ O jjj ! 

^ll*Jl J^jLJI 0l> c 1956 j*Lp ecus jJl oJ-Si ^ IO 2 O o j_> j-ft 
t2J-!wi5" Jp- ^ip 01 U^J * (J*^“ 0 Jj^ — ^ 

l * g 

cOL*jJl « A_Jli-l OJ L UjLjI j S"Ujj L»-Up 1 .jAjl lw\ ft 

c^oji ^ Cr^ Lgjli aJL> ^J fiJlj ^ j-L! Oj jig »«*»> 

VwL^xJl (3Lj jjl ^ j $ f ojLipIj <^l jJO 

<Lp ^x^wJl A sj ^xJl AXjLoJJ ^ ^y» wb JjJl ^ aJ 

£jA J . JJl^ll J AilkJl J j^JjJl ^ P Ij S>xl1a cJ^-v^jVl (JSjOJl S-l^cjf £__-woJ>- 

I0J c JajijJl jj jLJL» 267 0J-^£ <Lp Asj j *. Jl aS 1L<>J.I 01 ^ j_Uil 

C^- ^Li-I jfljLJl « 4_oJ>t_v^ OjOxJ ^1 p J-Lj jJLJl I J & 01 3 

^c-J-i-l (Jj«2j aj^ a dj jxJl axLJJ $-L>cJ! ^ p JJLOl JLp j 

AxJL*g s-lil boj>w^ ^jLj j2?Jl1) il L 43 IJ 2 JJ *^Ajl_ft IjlJ-ftl j y^\ 

jwb>c_L« ^ l)J Jj . g-l J^-vOJ ^ A_ljLft A-^pU-v^ CaIjOxJJ 15"j J 

^ C^Lu^Jl wLwLi-l l)^ i*VI <—J c^-bL>- ^c_!jj 

.A-jX^J^il ^Lp r- jULl) ll JsjLaJI \£- 

^ !# 

A-^P*^Lil obUaii-! ^ z\j ji . jLJl) oVI Oj^*-^o Jfi fljJl ^jjJ lM j^P 

LutojJ of JA ji\ (SjlT^I! LiJl oLtL^I) jp 6i^" ^1 

wbwbJl l)I 2ll-Lft caJU ^ l-LuiSCj L?iJl ^y» 0 ^*-^5 01 
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<=4i4ll 


£jA Jis^a *V| l* 4 4_wo-^> OJ b 

C^j-Loi^ jS>*j ^lp <Lo_^oL>“ j 43 jj j*« j J_*j (odS*jil JaijJl Cjl J^Lls*-!) Oj 

^Jwodll j^SsjSjJl ^J-s^ ^j- 4 OjSJ U L)Ip oLOLi^VI ftijt Of iijJJ of Jl 
. ^_^_0 p ^j»jLc ^jJl ^*>iLwwwJl J^^^aJIj (j^-J^dl J^jjjJl $■ ! jj^J JJLid! 

4^-JUj L» Ja >-*Vf Of c 4 9 U 2 JI 0j>>- CJJ :>dJl 4j 

Jjlxlj U-3 CJ jJ jJfc> ^_Jj>c_L4 0 Jj JJ Jjuulj LlL^? J L*l ; 1 jf ^]p ^1 

4.L>i0l OAi-i ^ jjj ^y> Jjs-Ij JjLp J xj ^J P tJl LOj c^il*-Sl jgjJl ^1 IjIj 

^j-4 0 j3 Jjd Jj JS <. -j yiJl J*JLdwJ,l ^ 1 Jl I jjfc ^J_*j j . 4 _<wjL^-I 4__jjy^il 

JjUJI js> jIjj>jVI 

(J jJL>- iJlj-^3 ^^...JgJlj JjIIza jJ>tJ ^_J ip 4jjwOJ ill isjjjJl JjLj I 

J j^>- jll Oiill ^—j j£j j ^ c j»jj J5" cJuixiSi J 2 oj 

c Jlill ^lp OJ-^3 .4 jIjL& 4Pj^o ^cjjJjJlj ^JdJLa (J jJL^-l OJ L ijb 

^il*Jl JjjjO 4_3lif ^Jfcj Cjl fi-Sb 4_*_*Jli,l (JL» jj| ^jA <LoJ>e-sO> V j_A>- oj Ll£ 

0 jl ^S*oj i^jj-Jl ^1 ^>cJdO 4 _a15Cj 01 j?P C4-Jlj 3 jJLxJ isjLJl £jA 4 )L>-Ll>“lj 

j*j>c_aJ| ^y* oLJ^Ll^l oJj>dll obV jJl 01 Ij . 4_tiJfc» U L^-L* 

01 l^S" clpO j^La\ ^ Ip 4.J jjli I 3 j-3 ^JLla ^50 c4_Lv«j 300 oJ 1 

.4jil^ill JjL&j jy*-£* 4 ^l-v^Jl oil jjLII l ^i*a*) 

Lw^Lwvo 4j jlz^.A J$ J J ^. IflJl ^ J 2 ajJl j-o-lwwO cOJ-fj 0 J*)lp- 

lg.a.lfl jL*-»>>f J--P j . jlil-l jl ^aI^>*Vl ^Jp ^ ^ Or c^l*il 4 

^LajjVI ^ jj>-l Q*^Ka jIL-Aj 4^Ji>f Lgjf w\j>c_L*>> C J j^xil j>P iy\z{ jt-^J ^fp" 
4^o-*j2j L^jjji ^1 jLst^VI cJ-v^j il j^>0 ^Ip ^jj^LL>oVlj 
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2 I 00 f* Lc. i~i~i >T I ^ jm4 jJSlfcuJ (tUa! I 

4 J— J^j) 2008 (*L-P J-vjU 140 cOL 3_4jfcJ_* 

Aj^U^. 3N/1 4-« J^l oO*o C^*j> r \ j c(^ j3 jJl olL^- ^ 0 jJl>tU 

oL*3 jlJlj c A_^Lw-wJl obi VI (w«^o 45^-bi-l obJjLlll .A-J.bt!l 

cUbc ^sl^lj Jj>-Ij jj iJb-^ cdi-Si ^1 b»j ol jubiJlj c4_obv23VI 

. wLjx*Jl (Jjl\ ^Lp ^bbj^fl J^l b-fl.dl j -b^j jL* cl) I 

4^?.^.iiii .^__ii*ji ^i s^^yi ^ip 3 <l^*ji ojiji u jj^o o j 

1sjLl!I bso jS j 1)LS^ ^jj^iot!l 0 ^JLil 4l>JjL| 0jbj2j>tU 4jtjjwJl 

cAilkJl jU-^l ^UJ jl .Moore>s law (jj^ 1) y\$)j t ^^Jl 

^1p o jig **.wJl ji J 0J J c^ibdl $\ jj«Jl otalJ *1 ^1 p .bjcl^Jl 3l3j__j 

c Jerry Pournelle (Sj^r Loi’j ^ 

1^1-3 . 43^^ bli^\-WWw4 l. ■ -Q»^ 4 I . J b-wuj d^^bil^ $-lwV— *J|^ Ci, 

Owb jji (j^l ^1 li| rJ>^oSj C_b c 4 JIS" 43 lb J_J Jj I 1-X.b.Lvd 

c4-^llj^fl 43liSsJl 4_Jl*Jl JjL*j ^J l 4b^*>l jj — 4j^bb| 0-s^2J3l 111 — s-l J jlSI 
.greenhouses o^UrjJl ^ j^Jl j hydroponics (1 VLil ^ 4__p|jjJbf 

C 4_3 15" 43 Lb J J b-X.b.Lvd Ljl j U ^ O jjUI 4lSs-JU>» 4 cJ^-^ dJ SwLS^j 

C 111 j . oJLjL* j 4*^b ob>c_2L« <J,I 4 j jlil ^1 ^ll b \ uSOV 

. (4 t w»*>b^ , yi bfc>j\^b-P ^J,l L^LU L^x-C 


4jui J jisi j sU j j5C. JjL- ^ Lf!*>U- ^ oULJl .2jy Ojj ^ ipl j^l :hydroponics fLil j 4_p! jjJl (1) 

tL*j\pj ,iLo_Jl j 3 j jbl! ^b>o V 4jL ^UaJl 14 a ^ -<jj j . (oLJt b>o <LJl JjJl il jil S' (_$ j^o 

^Liijl ^ ^SLoSlS AjLO L«l . y>- jl Ojii OjL-o-SL Ljajl oJj j ,(J^L?xi.l ,_)■! 

(j^r jbll) .‘UiiSvJ 
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^ jJl 4 J VI C(_£j— : >-l 4_lS^JU>» 4 >-l jj Lj| I *S 

Jju L® 4_JL>- ^ iS 4*il jP^CjJl C-4 ji. ?cJl Jj>-I jJ&j C-Xlg-!lj y^Jl 

L®Jjj*3 .(_£ jS>~^\ £-L*Jlj isjjjJl jl*^l ^Lp l.Igiu/9 J$ l* ^C-^^—A-l 

^Jl *Jjdl oljL^Jl lpI ^®j jwUUjwVS^L® ^>-jy»L& j 5 ll?.Jo ,V>* (_£ jj 

O j) ^ ji l _s ^l |t — 1<^ J) ^V-^l OV J W*"*"'^ £■— 

.l3IjvjU 4 SII 2 JI ^ ^JjloJlil ^Xj jA^\ 
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2 I 00 f* Lc, iti >T I JSLiuJ (^. b J I 


(2030 j-iUJI _J*JI jrf) 


t i^ii/^..* a aii 

♦♦ ♦♦ 

C^jJjdotil 0 j_oJl JjIjI ^23 . 4-^fij J-l*j 4jIS" ^cJjlxJl JwLj oJ-v^il I J_£> ^ 

Thomas 0 j-— ox>l ^L * y j Henry Ford x>j j-i Lfy—* j— y 

jJ-yg.il ^ jj ^_1 p cl Jj>- iL jig o j^ii s-LiJ-s^l *>Ug oUjI I oJfcj cEdison 

01 ^^Lp x> j j_i jjfcl y . JJE^il Js a iligjlj j^-xJl 3 jjj 01 j— c^wLJl 

^^U-ljJl JSI jL_g-Vl olS' Olj C|t — >ejdl Jg — ajJl 

|jj& olS^j . aJIj il ojO^Jl Jp Oj-^ol ^jj^l jj . 4 jjO*c-JI c^lS^j >til 

^2_*0 Ijj Jij . jil *Jl jU IjLa^-P I j\ A Xgx-Jlj CjS* jj L» \ JL&j 

V CJ jji-l CJjj ^lp b) j-v^J-l OlS^ ^1 cOl & jil Oj-^ol 01 CJ 5 jil 

y2y>- j$\ Jgjj-Jl (J jJLi- ^jx«Jl l^LjjlS"Vl 01 J?P . AxJL) 4 J Jjtygj Vi 

43 JJI (_] j^ - 1- 4 oLpj^v ^il *il j^~ ^UVI (j- 4 ojxPj jVI c3j' xJl 

. J 23 cj^ jil oJ li Ji* owL^p ^jjLowJ ^il xil j_*j j . 0L& jiO ^j j ® j j a-J 

^Xg“) ^JjJ-OU (_£jjil ^L>tl!l ol ji^f 4-Jb j-$^il C- ^bjligJl £_JLlXywU ^ij 

^xil MlWl (j\_*jjl ^j-4 Jaj L» ^-lp ^jjJJ-JI (_£ j X>o cl j-& I L« jj 

.(4-^uij ^j-oJj! ^JjIJL* c CJ b jlig-jl L&jJ jj 

jjLaJI 0 j^-w^ 0j—pl JgJj • j >-\ 0 j>» (J jgxJj OVl 43 jil ^j— 

.OLa jil I wXjfc> ^ip 0L«jil ^j- 4 0 jS jj j-4 Jjc c4jL^-JI ^ 
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L» 14 pl.Lyg.Jlj 4^» j^J-l 43jj! ^ ^j , . .L?j c_£-Ul (Jlj **Jlj 

.(Jl^ykl \ wXjfc> ^.P 4^>C_s^lj 4 jI>-| ^JlLA C^-vwyJ 4 jI ^Jil Jlj J^- 

4j! OwLLo £cj>- J l j .(^j jjig'-'VI 3 J jJJ l£jj 3 Ji-b ^ J*Jl ^ 

.aOLJI ^J_P b)l 0 J^> c4SlkJl j^Lyg^ £cjJ-4 2]Ll& 0 ^5w» 

/ 4^*_wwo_L^Jl 43 II 2 JI Q j\ P ^4 JSt j^^JJj £-3 jlil Jg-AjJl 4jjJ>- ij! P 

4iUg J 43 Ug ! Jl* (. 0^ oLljD ( J-P 0 J-oJgoa) 4 ^Lj>- j j J.^.Jl 

.(Jpr jjJ-^Jl j C 4_Jlll <LJb 4il]gJlj C^b Jl 

4-j^yo-JlJl b*^bb| 4 OwU Jj g-b 4 alSsj £-L> c Jbbl c 5 Jl ^Jj 

43 U 2 JI 4 alSo 01 V| .j® >uzi\ ^y» oJ ! Jl g-b ^SOl oj c_JM x_b?l oJ P 

oljlSoVI jl j-oJL>>b ^gbb>oVI ok*- 1 4_J^r j jJuJl/ 4_w»wwo-JlJl 

(_£j jjb>“*Vl ^ J Jl 4jii5o J^gl Jj CO j-oJLwwyllj obJl 4 ,j>- J jklJl 

0 jyjaP obbgbil^ ^j\...^l>c-l 11 Ob CgljjwLaj ^Jb-Aj .g. IgJl Lg_pbLjl 

(Jj-^Jl J^ ^J-A^^yL-'*’ l ^ * *>- J . 0^1 (O^ 4 O^byP jl C— gl^JLy*J ^byP 


^LjjJI ftfilh 

C^b Jl 4iLb JjU C0^Jj>cLil 4SIL2JI J^byg-4 jbb>tLL^ Cjl*,<2 0 ll (_£ will ^ Ip- 

17 (j-* ^b Jl ^4 AilkJl wLJ jj ^ >^>- j c^llp* (ilk; J_*3 .l^vj J . 

c^~^l JLaJ C^ .2008 f Ip ol J jLL, 121 Jl 2000 fL_P ol j jLJ^ 

— 4^_uaJl J^Lsg* 1 jvg-LP CglijVI ^j- 4 CL-3J Cg jCIpl — ^b Jl 4 slk 

oLljj jj Lj>- jJ jOxj 4Lj J_ i-| olj jkJl Cg^l wLfl3 . Owbl JL-4 4>woJt>l Cgli 
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2 1 00 j* L a 4-j^ in >T I 


i7t J (^1*1 I 


Jju 4^b jil AillsJl jJ jj (J jJL>- 4 *^lJlj o^LaS" o^bj (J,| j 

. 4ilk!! (3 j-*^ ^ 1 j-£ c^IpI jg-flil Jj>“I 

0 j_gJl j£>-l jl? ^jP 1 jJiS"” ^ jOl ^b jJl AilisJl jJ jj J jJL>- OJ 

.jJJp 0 j-aJI ^ yUaJb ^jljil ^jj-> dJlS - " <LCw\_aSI 

4j2.a.I?.i!1 43U2JI ^4 ol jb>t-w« 5 01 ^b ^]l 4_3 LL2JO jJ ji ^SCo^3 

J^j j J-* 0 . OjJ*^& 4j ^5 C^b>-bjj>0 ^a5\j 43II2JI ^4 j Jj jJfc j c4_L«VI 

100 b^_L4 oJj>0 jJl (J jl? £_bj 4 43*}bo_P 4J yk^2,A C-J ^jL>> 4P J-o-^- ^4 ^b jJl 

4SU2JI ^b jil ollJj jj wU jjj . Lj ^JL) ^ol J . JjJb c_5^J L 

ob^ljwUlj 4_Jb ^Sol 4 bill ^jwLowJl olw\J j^» 4_Aj Jk> ^^o2Jj 4 Jb ^Sol 

Jb>tll ^ (. a L» bww^l?bJc4 j j Jj 4j 4 S" .4 Jl j-gJl 

IjbJ IjlJ J j>-ta electrons (1) obJjj^J^fl jlj jJl L5 — .wmJ^LxII 

AilUl JJ jj (J j QJ>- /j-a j^-S' Jj>“l j /^Ss_C j . 4 Jb 43 II 2 JI ^ 4 

j^j cOljb?^-w 4 500 j — 5jJ 01 c^bj 4j jj>-lis> 100 — 4 Oj^vlj C^l—j jJb 
(3 ^Lstf . >4 L&jJjj oljb>c^ 1000 4 _Lo^3 U. 4j jUllb j jJLjo* jj 5 

. 4j j jjJl 43 II 2 JI jJ jll jl ,*j>c_aJ| 

^ ^IbOl oJ j\j bjjjl C- JlS" c 4 4 LLOl ^ j a*J| jU 4 ^ Ipj 

^-4^1 0wb>tlll C-^bV jj AilUl jj jj bj>- jj j^5sj 

obV jJl 4 2009 j*bp . Jl>ti! Iwb^ ^ I ^ ^ j^b 


.aJU yL 0 j£~. til l5jj ^ (jji 0j^ jt-^or (e ):o>-j : (electron) 0jj&Jy\ ( 1 ) 

aixS” «ojJ Ojj&Jyii .aJjl 0L0-*— >; L^jL cjjCa - I Jas IJJ <. jl oLi LjjjJ ot i-J *j y*i! ( j-‘ 

(j»A>r jil) .djj jjJl 2 l 5 " ^ l/l 836 Ljyij JjUj 
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1 _& Jj>- j ^oUwSJ 4 jV j jj j . 4ilkJl o jjt ^lJj>c_i^>b olj jUU 28 

jJ jj b^jSJc s-biJ^I <jj^- J jjl>- ^]Lla j ol j c-4 jUU 8 \ 

OjU ISIj . ji 4 L>- ^ Jl J j L* L^JL® Jjjilj cci ^>-1 ol J jl JL® 

^J-4 (Jl j| J jl J-® 50 ^UwnSsJ C_>3 J^«3 cl J J & U5 - J J ®*V1 

4-jJj] C-ilS' JS'I jji j_A J C^b jil 43lb> ^jp 0 jj jlll <LJb j-^SsJl 4 9 U 2 JI 

. <Low^J o 24 j*joJp ^JbJl 4 jV ^1 jlSJ» C-^ L>- 1 -Ji>“ 1 

43 1 kJl jJ jj ^ oJj>tlll C->1 J V ^il ^Jp Lj ^ 3 J jjjj c_3 J_^ 0 J 

^bj (J 4JJjo ^1 j ^J l 43l_UIl jJ L^_^-lJj^3 £^1 j ji! 

. ol j jUU 127 £-Lj j-> o jwLaj 

lgj| jJ«S *Vj C Jjl Jl* ^>o ^Jp 4jlj>- JwLj ^b ^Jl 4 sll? jl j^pjj 

^l!l 43 II 2 JI 4 jS'^l $.j4-b jll *Jl Jj jjj £■— V 1 £jI- 9 t J ^ 

y°~*? *>USJ 4 Uj^r ^b_j jJl 43 li? j j^S^j c Jl j^Vl J — ^23? . 1 — £>- 1 j> 6 J 

A>-IjJ ^1 ^\j ji\ y 4 A 3 U 2 JI J.J jj jl jJJi .4 jLUll j^L^4 jS\ £c__jJ* 

L&J-J jj ^ Ax]gAl® 43 ll? £- b jJl b& jJ jj ^l!l 43 II 2 JI 3 ^ JS'Ujll y» Jj JxJl 
J y>- 4^*Uj j^Ll* *y*\ lS y* b&jJ y ^j^jC Vj c^L j ^J l c_ j L 4 JJP VI 

jjil ^j-4 Ly j jSJ jl JjV aSIUI jJJb Jj jj J yj>- jl US' .jll jJl 

.L^jJjli j y» JjJJ U J-&J C^b JSj yfr 4^-bJl ^JUsi-1 


a.^^Aiiaauii 

♦♦ 

j^J>c_aJlj L?-fllll ^J>c3 .^j^o-jJl y» ^Uj*V 1 ^ 43 II 2 JI ^1 y\ ^woJ>- ^ Jj 

Cl^a^^XI ^j^wo-JlJl y^ y* o j y& Qyr _^1 J^-l y A bo-&^Upl 


2 I 00 j* [£. j i~i~i >T I 


(J? iuJ I 


j_L« ol il j-J-lj oUL-Jl l^iSvJol 4 SII 2 JI ic SI 

t £- y^ 0 I 4 gl.jgJl ^<-X3 l)IS 

LliSoT. ^iSl 4 SII 2 JI * jy^l ^jjlJI U * ^’“l j 0 jJl>- 4 _J_p ^ j ^>0 

^1 (5 j&]\ 4_ExJuil ^ ^i_iJ oJlS* j . 4-Jb ^5" 4__jjLkj ^ 1 gJj 

^xJl L^jIS 4 l^oi.1 s^lil o j-aJI ^ Oj— «-** j^I jj o 

■fj4' 

^1 Oja^L-4 ( j — «-« oJl $• J-j y£- JjJ ^0 Ow^ oOJl J — o-xj j 

fj lz + a j L»wUxi . 1905 ^Lp 4 _wLo-xil 0 Xx> Einstein £\j&) _/ 6 -^ 

cUj^lSoJ ^cj jj *ili j%-^tj c photon ( 1 ) 0 y ji j\ c$- j^iaJl ^ jt-***^ 

•(W' J . '^.J 

«-A ^ I ^ yis* . o^-l a5\JIj ^.-^■■w\.<_) 4_--^ws_0w^<^l I ol P 

4>w^o_JlJ| b^ji-l Os-laS" Op Cs-L<d-*-Slj tl) ^^Jj-g-Ll 4 J Jj (_£.AJl JSLiJl 

v^>L>bjVI O.A^>*j I Xsl2> 1 JJ .4jlll ^ 15 4^wwJ (J jj>- 
ol^Vlj . 4 j 4jLp ^ 4_J3 4lSs-Oa dJlL j c4^-wwo-JlJl L>*}liLl Os-LaS" 

.4-j^^o-JlJl 1 oil 2 ^- s-Liulj C-^S" jJJ 4_alS'o ^J-J_£j :>V! 

obV j-U 4-jIj ol ^Lo-VI 4 ^Jj \ uSs-C Ji c Jlill ^5 Lpj 

Ij^jLIj 4^15* 1 ) 4 J^J J— ^ L^S" 4 *5sj >dil 

4-j^-L* (3 ^J>- l)I -Lj ^Lo-p ^ 4 1 jjb j c4 A^wv»<oJl 


iJl^jjl t j -, ^ lJ 40V' oJ — j&>\ yds (Jjj^*J.I (_^jSfl j* — : photon 0j— 4 Jl ( 1 ) 

(j^-j\il) .s j*ja]\ *S-j<~j ^1 jJ>}\ ^ ( _pi£j Aj 2^U>^b cAJIj Jl tO 3ixS” ^ jJjt^ dJlj 
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iJb \ jyJ> LJj^r L P C-^>c-*-v^l i^jAii] s\ y > r yg ll *5" 

<LbbJ 4 ^ 4 oj>c_^ 4-wv^o-Jj olk_£- ^LJUl ^ UjJb Ojj 

»»**!! oL>-L^>“l 

4-JsjCj 4 .^ojJl 4 slLJl 4 _a1S'o dS (. OJ. Ll ^3 j 

tlr^J tbljil Cy* wbJjJl I.LgJ 0 .4 jLil j o j * Jl 

w\J 4j j£" y* 4.1?^- 4 MUaJl J-fij s-Lj! ^Jl j jLwjLl 1 £JLj 

.oLiLLJl ^2-jjL>o 4_J lS\^4 ^ 4 _JlJLL| Al^Juil l)I Vj . 4ilkil 

Jt 4_JLxj2j jVj-^ 4j>-bL| \J 4^ . ‘^> i A^jLo- 4 JwoJti 

cL$j~ 4 <J j^L« j & L» ^J,l Jju jj__> jj ^i 4_w_«_^_JiJl 4 slLJl ol |t ^jj 

^ J& Jj>^i cy* ^ j 6“^ J^jjjJi jIa-ojI ^ ^1 X-\ c-^i oi ^ 

4_^LJiJl j-^VI Lc.jj . IjO»-I t3' ^ 4-j^wo-JlJl 4SU2JI 

^j3 45 4_wu*J>j 4_wo»-w0^o»\J I 4_w«I 1— -J 1 ^ c 4_Ll3 ^ £ *** I 4 x»s^j ^J^S"" ^ b - 1 

C£-o->-l ^il*Jl jl^>» ^1-Pj •UV a ^' t^Ji-pbi^Jj ^ISCj 4jI cb jJL^j AJlil 

. olj jL-La 15 (J,| OVI 5- j-s^Jl £y* 0-U jlll 4_Jb ^SsJl 4 JII 2 JI jl JJL» 

.(oJj>-j 2008 j»Lp ^ ol j oljLL 5.6 <Lo-jij jlJJLlI I j_& Lc) 
Florida Power & Light (cu>Y Jj\ jjL_> I^jj aS^ c^AsA a_ij 

AiLDJ 4i^^ ja S'] 5-LlJ & c2008 c$- j-*A\ j 4 slLJl ^1 

(j jb oL^>) aA j& J distill IJ-^j ojLii .oJ->till oLjV jil ^ 4 

J\ . 4ilkJl oljL>c-^ 25 lik^J SunPower 

^ C 4j jjL| ol j^L! J-J-J 0 J pli LSsj 0 Jj>dll obV ^Jl ^ ^ ^UJl 
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2 1 00 j* L a in >T I 


(J? iaj I 


. AillgJl ^jA oljL>t-w« 15 -\J jj <&2^~ v^JAic d^LLJ 

(oLJLLI) 4__k^- BrightSource (<j-^j y» y) a-JT^ L^S 

Aj jl y— 4 wWwO—SA 1 aj“>Ij ^ il) j5^ 4_;^<>^Jl Ivanpah 

. as I kJl ol jl >>^0 440 -tJ t LJ j jjLJIS” i__j j ^>- ^ 

Pacific Gas and (di— -i— il ,j-“L>- 4— Sj4> £— « 

^ olj jlJL> 1.3 Aslk Aks 1 cLJ iS jS> t Elec trie 

.Mojave Desert 4 

c First Solar (jV c— jJ) aS"j4 c-Jp-I c2009 ^*Ip 

AslklJ Aksi CCL^j Lgjl 1 ^ 1 ^ ^2l*Jl CtAlS^ ^ 

wLwod.1 _UUJl -i^ ^ . 1? ♦ 1 ' ^ 1 ' j ^iUJl ^ .s A^^o^jdl 

I aLw^Uj j 0.S j 1) ^lf- jjJsjlixJl (JljJ L^Ailj — ol y^A j\ . .bxJ 

J^3j 0 27 4 A_w^o-Juil aSIIsJJ (3*^4o-P £jL^ 2 p» ^ 0-4 ^ 4 — 

(J^Iaj L» 4_^l ^AilisJl ^ « o! j jLl>» 2 a*^w-o-JuJI j SVI « 

Ju A_ibf A3li? £c_ 1 L^ L» j_&j 4|^J>tJ2jl (3 j >- ^jLs^» yyL.^.A aSIL? 

— aUI s-Lj . aSIUI L^jI^L^Ij (Jjj-4 yyb* 3 

^Sl J L5^3 tL J jkL* C_j3 ^ — l*j y ^ ^ ^jJjvLpj A^oJ>- A — ^Lw^» 

l) jJ Jj^jj .a slLJl wLJ I ^ ^-^>- ^4 j 

^ I IwU y/2 * P* 3 ^*-ww«o-2-3l A3 li^.J I l)| 0 ^) * » » *ii^ 1 1 

Ailkil j ^ J y j* ol J jl J-« 12 AjI-^.a] 1 ^ ^3 j !l 

. A_j til s^b ^50lj A_b^\_ll^ c A_>wwwOwbb I 

a^>- ^ jLiuil t^J-L dbl^ lil L4 c^3 jil jj ^ LJ 
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. V ^1 oJJljJl 4 _jlOI ^j__ j^xjii\ ^!p AjL^jJI ^ l_ 

$4JjLa oljod Lj>cj jwG ^jcj A^w^o^iJl oLob^isVI jl c-oliJl jl 

aSILJI £jj» ^ j-Jl Id j^2jj c^*c-w^l 4_w_ww<>_JiJl 4 9 II 2 JI lzjIS'jvj jl jj !i 

. j ^a>-*VI 3 ^3 ^JJ L^*3l_L4 o^bxpb bo^- 


cL^Ltlil ojl liiill 

ol jJlLJlj coljl lg.flJl j cob^UJl j coljL^Jl cd jbf li 

«. -Jjb jl 0^1 &L^I ,lJlj-£3 C-IsjLJI ^4 ^II Jt!l £^lbl J >*-> 

^dii 43 jLv jvi ^UsjjJi id a ^jbs^i ^ip 

J ^Vl j— J C LoJLj cA-^SCjLj jjj^I <ddl ^ ^il J*JLLc***4 ^1-P u 

ld_^J OwbwlP Jj>-I y* *^b_Aj . $.b <J,I s ji ^Jl ^j-4 ^__?*cjjli]l 

L*-flJb o3jj>t y (_f^J cjy^r^-gJl ojb^Jl <Lb>- j* ^A ^jVI 4-L>- ^il I(J j^c-Jl 

objlbJl 4 owLojl^J.! $.b 4 L>oj>» ^d ct3l j_^VI ^ 

JJ- ^_U-l3 (3ljL_>-l i] Id — a ^»d — p^vj j . j-jjjJ! j 

L^jSCc 4j jlL>j ^.. .Lyg y*^) c^b jl.bbJ 4 cdJLSl c*>^xJbLl 

.(^j ji j3 > jj ^1 &L>^b 4_L jl? olib^J. 

03^^i»l >c_^Jl 0^Lwo-\Jl3 . ^1,^1 o . .b.?»- 3 j ^ jj\^*^Jl 4__l>- jA jl j* £■ 

yUaJb o jl *^wJl j\ **~s} 1 C.4j ji 4 j jI.I?j ^ Ip (_5 J—^~ 0 . j-fr^Jb 

^4 l)I J *3 CciJ-ta y>xj jl ^ *«4 J jl 4 sb-^4 4 bb 

01 .^jjJJ-Jb J -OJ^J (^OJl b^ ^ J,l Ojb^Jl J jl (^Jjjb2 Jl 

^ cci J~J| J^-l J— C J-O^Jl J,lj J-4 jj^j-^i <J— "’OJl pJi*-4 
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2 1 00 La 4-j^ in >T I 


(J? iaj I 


LaJj>- j frb oljL^Jl viJJL) 01 l2_gj c0b^» ^i 

. c-i jJl Ijla JOb>- 

JljO-r) aS'jA ^ LJl <j-« c Chevy Volt (c — ! y ojL_ w\_*J j 

JLv- ^ a_ ^]| od^O/l J_^4 t General Motors ( jj j— > j-* 
*}ba 40 (JjllsJ ^ o jL-Jl a Ojk .ib ^g^Jb a^jjll C->LS” ^l! 

i] ^iTek^ab 300 t3 blab j tOjal — ^ jJtJ Aajlkj ^»|j jbcc^b 

if y£- V Tesla Roadster a jL^ bbaal ilb_L* j 

0V*uo) j£i a^bwdl oj & ^1 _p *-^j ■>“ 

jdJlj cO jS^LJl l$^Ij c->IS”jA c Tesla Motors (jjjj j-* 

^ JalSOb 4-Jb ^Jl doljl ~-Jl ^Jl 4_JLodJl 15 sj ^-4 1 ^ 0 J ^s >- jJl 

4jLjI A^v^Lj Ojl ^j>> 0A*b OjLwcmJI^ . 4»Jl yL» ^\ 111 4 Lww^La^ 

olojl-kj 01 0 ^>cJ ^lp JdJb ( J- <> ~* J c£^ 4 _*^Ll 4 I g_^Lc 

.^jjjjlJIj ^J-o-ju ^ill olS^ ^>tll A-wwviljj* L^SCc'V 4_J 0 j_^xil Ojol — ^ j-jJJl 

0 ^rr ^ <.^j—i\*ju* doli 0jL^*> tr 1 4-*^ ^ ^dlj J a] j 

(jcJOxb jS" if yiSL-oi) aS'jA l _r^y > ‘John Hendricks or >oj-U^ 

if j-J&^js) el — LaJ f Sn 2 — S' ^OuJl ^_£ j c Discovery Communications 
ce^LaJl Jj*i^ ^ o~^~Ur UwUpj .Discovery Channel (J— ObiJ 
a y jL>-V y JSsj .i j_9 jJl 4 _^j|^^ J 2 (^i- P w\__^wJl 

^ ipj ^AjL^JI ^ ji jJl 4 ^jIj^ dOjv^lpI C 4 X^x-wv!2Jj *^Lo-Pj .4 >jL^> 

wbuill ^ (_^wLwwj>^ ^LlsU ^>-La 1I ^liwU^I 0 jJLi do j j fi-!l 
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cb&Jjpj . J l)I y 3.9 apL^JI y *>Lw 4 60 APj^-J cJ-v^j 1 *Jjp 

c-4 jL^wJl p LjfcLi^ <wj (ji l<lu 

j j^-JuJl j ^ ji jJl 4 ^jI \ax^/a y OjL-oJl Aj ^ rj C £> J^lSOb $.b 

. b»LC (^JlLi^- y>-l LgJl.21 0 yJBJ 

l£j^' ol c_^LS^vj ^ o^b»c^fJ LiJl 1 y 

^ yAS' wXxj ^ t ^ ^Jb (^L^xJJl aJ^L^- (_5 ‘*-" > ^bi' wwv ^ JS ^ ^ ^ 

Robert y c-^jj 01 .aJI> j-^5C!l ojL^Jl 0j:>jl j— ■ « aL ^L> 

Lla o y L*Jl ( J5”) ’ Jbj c j jjj jl j-or aS”j^ ^ J i_O0 015” L»Jap cLutz 
j£*s- L^-aLal OjjI ^ L^- ji 0i 0 ^ ^ jj ^ j* (_jl ^ 
IJJ !0\— ^5 o j g k csU><jj .(_$! ^Jl U c a-JLxj2j j j)b~xi d->l 

*V ^1 L^jJwLj cbjj jjLjLS" Oj^x-v^ 4JLO>b A ^ j&> b)l b 

Vj l-bfc J»*3 col jb^Jl (Jbf ^jp 0 y j*-i 

ojL^Jl ^ j— b Nissan Motors (jj j— > ^ jL^J) a_S^ JjU^j 
I gj jL^> ^o-wwoj .(j^j^btJl (31 j— ^ J-«l^Jb V'j. 

( *Jj <_$ j^aS ap t J_ ~a 100 J,l J-saaj Jlki oli cLeaf (^L_J) 

. apLJI y> ^>bw4 yjt^j 

C_3 ^>-1 cJ^alSvJb s^b j-^^Jb Ojb^Jl w\ XJ J 

fuel cell (1) ^> y jJl ojb^> c^ yJl oV ^ AjLfJ' ^ 


L^5" ^ ■S j3j ^As*- ^o. 


- :(fuelcellcar) jjijJ'^U-SjLoa (1) 


j^') .45UaJlj ^J\j ^g50' 
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2 1 00 j* L a 4-j^ in >T I 


i7t J (^1*1 I 


ci^UpI c2008 ^ . j-OU-'Ul o j/\ — UL^>-! ^ * ll car 

j J jl Honda Motor Company ( J,L^® jS - j j_J y l-LJ y) aS' y 

L- 3l) 0 jL^Jl cbjU: ^ 2»“U» 0 J^- 3 2 jJl <LJUcJ (J- 0 -*-* °jl 5** (J jV 

240 (iUaj ^^Ip J-o-jJ ojLwJi o .FCX Clarity (J -~S'] ^ 

( j^jU^j>- c4pUjI ^ 100 c£ y^ 4p^> olij c0U» 

JLwwo 1 j .4 xjjVl <—4 j_i.VI olS 4 ^UJl jlJ oljl ^ 

.^jL ^SO l ^j^s-JuIJ jl ^\ V c.5 ^5 ^S* Jaiii 

4_>-U» L^jli c«4*j LgJ 2 yrj V ^jpr j 4_^U>VI a^wlJI 0 V I J&J $3 

IJl5 y US' . L?S3 Uj jjLJIS* cp ^ oJj>&ii! c-UV ^jl ^ jUcj^AJ 

L^-o-vOj (.5 jS jJl 4 JUo 1 $j jU^> « 4 -^Lj 4j>^wJ ^^P 1 Jajl 

.FC Sport (o j ^ lJY) 

y» LgjU oSp c2009 ^1 — p Jj j-> j- 4 jl — >■ ^S' cudpl OJ-IS J — *j j 

J«o»ju ^ j s jJl 4_U>- ©jl 01 c4 cjJLSI L^j jbl L? wVxj 

45 c Chevy Equinox (^S'j-q jS' I L5 — U**) ojU^Jl (.[yy^ Ip 

j^S*VI jl-^ 4 ^Ipj . oljl 0"U_L) U*3 j-w« 0 ^-dll 4 Ua 3 OjjUr 


^j-4 ojUoj 100 1 



c^l jU-Ul 4 pLv^ 4 q J^ j) c^ojjO^ J jL£ j . oAJj . 2 j s jJl 4_J_>- oljl ^ 

^ OLjLJl 4 jL>-0U ^ p Cj* ¥* c^>t-*-v^l dl c(4 *Ssj j>»*VI 

^5^ 01 C(j^>t$Jl ol ^ ^ _T * ‘ ^ i-^3 1 

.J^iL^l! J .JffjS, 

&}> Cf J*" LS^* ojL^Jl 3 ji j}\ aJU>- ojL~" jJLJ cb U sj 
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<==mr)I 


OjU (Jj^>Cj !l ^pl J-&J cU>» Jj A 

o jL^Jl ojjfe oJ jj Vj . 4 _wLojJ| oO_p 4 jLL 5 " $.lil w\Jjij j cyL 4 9Q2 p 

p ^oUJl jOl pi Jbzj 01 c *j pJl ^jA 0 j^-^j . 0 wVJl jjj* ^_Jol 

^obdl 4 JO*-ol mmj JjCO>o l)! V-b cl- P j&j . 0 p pi yUo OjU^j 

col ^23 ^ 'j p ojUp l) j^^ o\JL*j>i U pS* op cUd-i-l Or® 4ixci.l UUJl 

. 4 j>&jI j Vj 0 p *}b s-lll 

^ 51 ) 0 ^b-w 3 l 0 0 1 * J Ij^j^^^l ^* jJ 0-1 1 Jj>“l 1 0 »^jb 4 (J j Q ) 

boJo w\j^ p jO! JS p .iJjj Ujop) ; col j»C*j j$*S' oOi 

.(bulj Ij j*Jo pudb OU" w\ 3 j .S-lll c£ J-^*> 4 J^» 

<uy pi lpoUo-j U>- jJ j^Ssj 0 p pi y_>- u>- p jjSC ixj Vj 

oi j . 1839 p P pi ^ >- lj jOj£ j c^ O2-4 y*j CO £j 0 L-s 4 Jj ^jos 

Ju jp 0 p pi \ £h>- NASA L-b 4 _Pj j>»VI ?-l s^jaJl ^ J co *Oj>co*j! 

^xOv^» ^ JP j-& jA*)l\ P OjJj£-Ij .0 jJLp (Jl p^ 0 p pb s-lQg.jaJl p bp 

. CObLajJl ppjj oobj pp col jL-Jl 

4 l 5 CjoIl ^ &j CO j 9 pi 4 p>- Ojl ^ 4 >-l jj (_£^_j>-l 4 iSJjLa SJl L&j 

Model T ((^-j J-p pi) Jbj-U) ^Lol oj p co— ^pjl pJl I — 

0 jO^y^ l)Ij c 1 ^>- l)i OjO_boil j^-P j 0 <aJ . 4 jI jL-^> ^ * 

. ^oL^jJl w\op ^p-l 0 ppu J c 4 Pp coljbw^j co^l jj>- p j* g_^>0 

tbj>-VI p (jJjpb ^ Jpb! 4 ^ 5 ^- 3 y >- j (_^jj^w2Jl l) j^*^ bo-S^ 

^Uli p - ^ ^oll ois' c.b>ljLJl 0 Ojfc> jr Pj • ^ ^ P J ^ pPwJl 

C^ y Lbl US' c4_* t Jbj col jU COol jj>- p j»lp JS' puiib UVVlj 0 JJ jP 
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2 1 00 j* L a in >T I 


i7t J I 


ol jl~-Jl b^J.^- 4 j>-I jil j wUl jjlSl dl jj-P . dl^-« JS" ^ ^jjjjjl olis^- 

. JpULi-l dUL d J^b>clj ^»bJl dl dj>- Jl 4-0..J2P 

^ ji jJli .2 ji jJl 4 Jj>- oljL-^ L^jli ol s^Ij^pVI j— cdVIj 


$-1 — JJ ^jJjviJl — 4J Cjl — ^C_dj*>0 J — .15 J ^__LJ>- JjwU^Jl 

J^>- ^i_P ^ JJdlLl dl ^cJ>- jV^ J . 4>jSJj CjI *-o3f 4_*_b2J JS" dy^ J jd-^-Jl 

wL^c—wv^ c ^ ^ LI b>> 1 4_^mJ| ?• bdu ! ^ ^* j^\-l . bJ2jl IwL^ 

4 ^-jjJ OwLuLa J 4 >tJ ^4 o jUl 1 ^^-wwO V ^ J s jJl b*^b>- C^l jl ^ dl 


^jjlU a]z£- d ^*-*-*» L?.a3 .iJbjk c^ ^-Jl j . JpUli-l dJ-L d j-LaL>&Ij 

dlS - lij .bgLdfb oJ c->bV ^Jl tj& ^ j ^ jil 4_J_>- cjj L^J ^ j s jJb 

Lg-3 ^JuiT (3 jSl! 170 Jl j >- y& ^ jJl 4_J_>- oljL^> juu (jl Lsi 

s-bjl 4 jLju ^ ji ^Jl 4 4b*l j- 4 dAJp J>o 4j| ^J_*j |j_£3 j 5 jJb dlj— i-l 

^ j5 Jl I-L& l<-\j 151 4_v^J l_2>“ C^t__Jjw\jJlj j-4^fl I.-L& .0^1 .J^Jl 

. 4^j>- jJ ol j Jaill j ^Ib^fl 4ildf ^jdbb>oVI ^ 

<LJb j^£]\ ^Jjlijl dl 4 Jb 0 jb^Jl ^ 4 w-wJ jJl 4jl5s>dJ.l d^ ^ 

^LSll ^ 431-LJlj 4 JJII 2 JI ^J . 4 4ill?Jl J ! JJ V 

ojL^Jl o\ ^_p IJJ .jtJ>c_AJl ^j-v^» ^j->» AilisJl dJ L J 

^ ji jJl Jjfe ^ l.g.3ll? jJ v2-« dli td jjLJl c— *-wwo V 4 Jb 

l(Jj 


-bdta ^4ilLU ( Jw4b>- Lclj c AilbiJ *^)biL-«-4 b>tIJL4 (jx>r j jwL^Jl j 

^4 wbV C Jl ill . Vjl ^ d 4 

i_ ^ I j b^»»»\J I dl -J^ I d I . ^ ^ JI a l— 1» I ^| */2 a I £-b ^ I 
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<==m14JI 


Jiij 4 slisJl 4_J_>- oIjLmjj 4_j b 

L^-oJiuc Ij ol jl am wJl jjh L^Jj>c_Lo*j ^_jJl 4 SII 2 JI jl 4 ISsJU*. 

4jjI jJ»-\ JjVI j j jLaJIj ^-A.b-v^j c4 jLg_Jl !jt->ejaJl 

Jl £ 

JwLjj . ^wLP ^*^4 OwL>«lI^o Vj C^LOj V AiLkJl jl 0.2 ill I^ip ^ 


! LbL. jj2 b. J i^LSCc V 4jl 

^1,1 4j^-L>sj j s-b ^1,1 ^jjjlJI tlr 4 * l) s-LJl bJl I-L& ^ l*jj 

. ^j>t_oil J y>- L^JT. ASLbJl b»Lc Jj Jj>- ^jSCio (JIwLImjI 


1599 LII jlUAiyi 

♦♦ 

olji jlb-JiJl cl g-Lb 2 V*b c4ilbJl j}— L>- c^> VboJj>-l J :>-l 

^j-4 o^jjp C 2 I r w<o* ^ 4 j j jJl 4 slbJl jl jJ 5-2 oj j . ^ j__Jlj ^Jl 

3 y^ ^-jb^. 1 gj>cUu ^Jl^ c4jL3jJl o^—Alb ^ 4 ^mmJi 1I ol jl *Jl 


4j j jjJl 4 SIL 2 J! ^1, 


1 4_^L^ J 4_J3 OjlSs (j| jS* . J 2 fijjl J 


obV jJl ^ 4j j jjJl 4 5 U 2 JJ 4.b>^- ^j>-I j JujI Iwb w\_a 3 4jj| ^y* 2 j <L*J 

JjL4 (j J 0 jij^r J* c^JJl c^jL-Ul 02 IA-I J-3 cl 977 ^Lp oJ-j>tdl 
$-L>- iv 5 . 4j j j-Jl 4 SU 2 JJ {C, jb>^Jl ^\s-\ c_£-A-Slj c 1979 ^Lp ^ j jbl 


1986 ^ Ip Chernobyl (Jj J— ^ bii jl^iiVI doU- 

4 ilkJl ^jLl. C^-»b>- -A J j . jJl ^4 Oj^ul! 4 j j j-JI 4 ilL>j| |»1 4I L4LC c_^l Jl 

LwJ ji C b J j jl J oJj>tlll C-J jV jil ^ 4 jj jJl 

.21. j^siA ^jj» 4_j^c_wJl obUVl \*/9 a * ^1 Lmjjjj jbbJlj 


4_bb^ 4-wo.S^ ^ j ^J l 0 jb *U j b.w\_LP 4 jI 4j^ ^ jJl AiLbJl 4_i^_J^.j 


2 1 00 j* La <Lji tT I 


i7t J I 


c<jv^' iJVV (5 Jill oli aj j jJI oliUJ.! 

1000 ojwLSj Jju J-pLLo-j I J j 

J-P j»lp Jju <LJLp Ajj j-Jl A_jIj2jJ| ^jA Lll? (jy*}b j^*cj ~!j 

^cJk jJj LgJl 4>-jjJ i?LJuJl OwbwLi A jLfljJl tiJJj l) j .aLJcJUj 

. A — v^U- wbj-O ^ 1 — ( j^a J — jVj cLL* 3 — laJl ^ 

t— iVl AjU C0wb>tll! obV jJl ^ c£jj^ J-pIjL« 100 j^*cj 

.^Lp J5" (j,l*Jl ^plxJo^f! oli Ajj yJl oLab>til oLlLj^I 

Jiiu L$j| c*Vjl • uy^^ c^'y^LsSl ^ aj j j_Jl oLA-L>til dJ Lj 

wbjxxJl $-L» jj ol oJ >- lilj . J-pLaII y^ ^ y -bw a 

J-PUil jli lJjL« jj Ojjy>r y O-b- Lo*S" A — 3^L*2_llj 

Ajli (juj jwlstll uy->. (JU^sjI lilj . VI ^ lJ o 

UUU liilicJpLill jilS i£ jb*4 jb>*pjl ^ d)l <j — ^- c _ 

d-oU- ^ jij aJOv .«■! j_gil ^ <_$ jX^J.1 J,L_p ^IkJ-l ^ 

aJ-«-p ( j^» Jj V 0 j— c Jj“}Us>^[l ^Ip ! j — j-* j c9 a-^aJI /j — « (_$ j^i 

J>i 10 (jy ^ jljb 4iL~i Jpliil I wU*j ^bJl ^ c$j j_ » 

^ 0^b>- ji j j! 4 ^ jSyJ-l oLyul jwOl Ojwii Jjj . ^>1 j^o 50 

Jju ^jlp ^ij JJl cMt> Indian Point (cuojj OLjJJI) JpLU 5' Jpli^ 

^ i Ail jj tdijjj jd aajwLo JL-A "5l 24 

0 jiy>r d->^U- ,c->ljVj“0l ,j-4 oljl dll c->Llc. jjJL Llo_LI 

JLiJ CJ15" Aj jl5" ^ jJlSi JJ JpUil l_4 c(JjL« lS y) 

LaJjp Aj 2J AjjlSsJl t_~LS7 ^jSUl J . ^jyO ^j5j\iJl (J,l o^xJl ^llgJtll 
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<==mNI 


JpLaII ol j 5 (J,l JjjdJl ol *>» JUol o^1_p| 0 j L«l*Jl IaoI 

j^Jlj ^-Jl (J,b jbg.ygJl Ajgjgj (J,l C-Jj2_SI (J J-v^J AjLJo 

I j-^l oa.9 ji.1 015" cA^j ^J l A-Lj-^ 4 ^jb>- cJj jj jwo J pLa* 

C^)-\j>t3 .\jjJj (^_^>dJl Ql^Oa^) 01 4*^1 4_J| 0 jl_*lx_Sl JJaP • j)— 

.0 jb> »*~Jl (jli^j AjLjfb JpLaII d— >- y>-l A 3 LI 2 JJ ^li-Ul A>- 

jl>cjbV 0.5 Cj g-s^ll jw\jJ.b ol o^jUl oLll O ^wlk-v^l 1 *Jj_P J 

JpUl! $-j>7 ^-LL^ 1 J C^Jw«l^ilj ^JpLaII c_Jl^wJ <^jl 2>eJ 

0 I ^JJl (j^-LabJl (j 4 wbJjJl cAjb^jJl .0 j gJl ^ 

(JbcL^l £_*J . A^pbo^l c3j ^“1 $-1 J^>- ^JmJ ^J_P OoLi-l ^1-P 

s.LpJo>I ajL^jJI ^ J jV 015" co jb> y*Jl ^p 1-£->-j j>- j J pLaII Oljb 

oli A-^j j-4 ol J jlb> cJL^jJ ^ C JjuJb J . <0> j ^Jl 4 j ^i-l 0 jjlSl 

Jj*5 015" cljo*-! j .JjsdJull Jpbiil ^lp olj jJb ^cJbtll $-li.l ^ A_v^U»- 
A-J-9 (Jlj b» c!-b& Ll«jj ^L>-j . aJ^aJI Ajb^> b Jpliil c_^U Ai?b>-I « 

.^bo^lj Ojl jJ*-\ wLj jj ^ I ^oJO«4j b J\s^sa JpLaII 

b^ 2 jl 5l LA cOljl :>c_aJ*VIj ol jl g -d>.i V I 0*^5\ Jd» (J,l A 3b>^b j 

Ajb>-I ^ j^~ ^lp V £0 jOj ^j_jl . AjUjJI ^ 2 _b>d]l A 

^ j . c5 j jJl jv^xJl AjIJj ^ Lp L»Lp jj J jo Jl j-uJl 1 0_A P 

^j^JL^sjJb ^LjCj 1 Ajilxi.1 ^ik^VI A P j-o-£f 05b-A oJl^ .^.Ul 

AjLaJI ^2XJ ^ 2 -b>tlJl ^»Lvl ^J5s-0o J-A3 .Ajj^lJI AjLaJI ^j-4 j% jl*-XJl 

cbw^>jjj 0 w\j>dll ol jV jil £jA «Ia*>til bjjUll J}j ^1? J—P a1?L^j 

wb^l y>dij\ cjl jjVl Jb>- .A_JLwo-P ^»P yb^ ^ Ji J& i J— & jl 
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2 1 00 j* L a in >T I 


i7t J I 


<■ AI 2 I) Ij? cl957 ^1 p ^>jl5" ^ 5 * cj (^5 ip ^ ^ ^i^l ^ jL&j -4 p^ 

400 LajJ3 a^-L^w* ciJ^p a^pL*Jo! jl^v?! ^ c-^-v^a j $.*}L>-! 4 ^L<>p 

^Jja£oJ| l) jJLll y « oLuxj-mJI ^ OwL^tlil oL>V jJl c- SjL>- J-3 j 

.^Jll |t_>-ljj» ^ ^Lo^jlS" 4 jV j-J ^o ^ (J, j_l*^il 4 _JLp Ajj j-Jl AjLLJI 

db 15" LgJV aLU jJz* ^Ail j%-?^Ll® L)l olJui51 c j_*j Lo-^3 

Ojorli . jUJlj JajLlII ^p 0 j-JLdl La ^jL>- ^i!l c^L>&iaJI wbJjJL ai~L» 
.L>- *>Li3 IwLa l)15”j c^j^b ^5 jj» JS*}LpI ^1p C->LV jJl 
9 c^LV ^Jl c^-ajjJ I c a JLJl ULp j ^-woiL.1 jl ^ Ipj 

cJS*}Lo-*Jl AjJ^-bl Ajli-Jl ^y* ^2-L>tlJl j5 ^Lj J A_^j1j^ ^ jVj«^ Ol jLL> 

Barack L*bjl i3ljL> ^)l ^^jJj j! J-i ctaLiJ Js (Lf jj) J— pr ^ 
£i 0 L_j Oj-j>- - bJLij .2009 j*Lp Obama 

. j»lp i ^*VI o^Jup 0w\»L aj j ajLLJI 4 I ^ Lp j^li j'^P’ l )^^j 15” ^ j 

^jJjt^J.1 1 A jj* j cbiika I5”jj £ij^ I3l j^Jj cl J 5^Aj 

.ajLaiJI A_*jta oLij^« Oj^ ajj j-Jl aJILJI ^JL^si. i jujL>ti]l 

JJij J . I J j^-P 2b j ^jJl aJIIaJI jJ u C^j-A>l j$\ L-3 j 

J5” ^3 d^l^j^^t-Lil d^l ^jL^L« oJ — P ^LoJIL^jI ^j - 4 Lp^S — Jy-^> l} 

ll)l j%-PJj A j J jjJl aSIIsJI Jl3f (jl j \ P . Aj j ^>Jl A 3II2 JJ oAjA> A \z£- 

(1) jjgp I o-p bb»l j^S*t ajj^-JI c^l I^j>tll JL^I <j^w\ ^*“1 

Low3 A yJLA L^jl jL^- A y^\ aSLUI 0 jl j J ^ Ci2J !5 

. Aj j jjJl aSUaJL) 


434 
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c50D * 11 ji *'« «yi 

♦♦ 

c4-^UwU5w>^I .JjL^J! aJjL^JI ojjLSl£^4_3l j-Lj 

yU c£-^ Odin Qjpjl) 4-gJVI dJ-L® ^^SsjLaJI p c Jldl ^^Ip 

aJ^I ^.-gi* c4_g-!^l 4Pj^>^- ^j—pjl ^1 jJ Jij . (J-iaJlj 4 -o^J*-Ij 4 — gJVI 

4»o~j& J&Sl I jl la-v^Jl LoJfe aiJL»wo j aIj jlS* J Jl Thor (j j->) J I 2 JI 

c£-Ul c^iSfl aJI cLoki jJ) UaJ iJL-JJ* jlS* jL^- ^1 

^j£JlSI Ipjb t j^il j JL&I j%Jl^ jld" (_£wUlj ^4^1 ^SOlj Ojodl jl-3 

AS" ytll 0 jlj^i (JlxJj^f 4^JLo-*Jl ^ c4 jl_g_iJl c^S" j-! ylS ^aS j . ^l-\ i-lj 

. 4_gJ jU J^LiJl jUjJI J_g_Jio ^ydl AS" ^*il c j yJl j ^ jUiJl 0 VI 

ojlj^i J-*du jl ^j—^c j 4y^l ^SOlj 0 ^ *Jl jl ^ j_Jl 4 ISCdil j 

^ *yi ^ Jj>-I ^ L» Jj_p 4 3 1 ^tjjldl U ^ju JJLlj . J^LdJl <_£ j yJl jl «wdl 

4^p ^Jl LgjwU c* 3 IS”" I SI— I g -Svf c 4 j j yJl ASllsU 4_jjL>tiJl I aj>- ^J ySol 

^laiLl ^j-o^oj . Ajj jJl 4j>tl_^Vl £-w^ cj»i <J jl — 4_«»L^Jl o^lj^fl J 
j\S"l ^j^2xj ^1,1 J J ^\dlL> c—S v^> 4j j j-Jl 4 >ti_vcVl I s>r jJ jl ^ 

.U ^Ig^lgl il*Jl j^Ll* 

^il*Jl ^ J 2 03 ^>JiL*Jl ^Vl C-* Ssi_Lal cAjliJl 4 J.l*Jl cy ^Ll Jjl 5*- j 

cJ-JL^J.1 .4_ JjS 4 jL«L 3 £j_v^ ^lp ®J*A-aJ|j 4 ~JiJ! 43 ytilj 3jl j ll 

jIa-^I jL^Sl ^ 0wLio (^j j__iJl ^L<w2jVI jl 

jJl ^i^j^-l I Jjfc j . 4ijU_>- oLiaj j ^-g .L? ^IjJl ^ ^j! j ^_J l ^ 1 

4jjjJl 4 _L-LaJ| ^A2j jl I ^2^>“jVlj Ow\j>“VI C^Lj-idli ^4-^j>-l jj 

. 4j ^Lu^L 4 wbl 
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2 1 00 j* La <Lji tT I 


i7t J I 


C ^ 1 0 !_•— o^S”” Aj^w\3| 4_L-J«j 2J I ^* J - y3 1 

99.3 <L«~j jSLio (j£ JJl) 238 ^ jbljjJl J-^ 23 U-* • ‘'-Jbj f*- 1 *j —* “J 

i_ ~~“bil 235 ^ j^l j jJl ,j — p (A*.. bl l ^ ipr yil ^ j^l j jJl 

jl jdiJl jlJLfc j . (JaJL* 4jLll ^ 0.7 A 3 jp - j^») Ajj JJl aJLlaJI ^ : ■ /j 1 

^lp ' *- g ■ g » ; Lo-^jLaaJ sJ *p~ ^j| aJL jJa Jl jlj I J) cb2L«-«S” j*^ >LoJU 

jjj ,jp aJ jj (Ji 235 ^*j— ol jjJl jl AjLJb- — *i»«l 3yy° j_^j 

.Lj jJL Ajlil ^ 1 A^u^O Sjdij 

^j. ■ a a! A>-Iill oJ ^jl aJLvu ^Jl c-jIS” ca jliJl A_jkL*Jl ^ j J-l iJjb>-j 

ASLiJl jbJl jl_jj“VI a_1«p ^ Jioji U ^ j?au j—p ^ jJl j jJl <_£ Jaj 

^ol j ^Jl 3 jj ^3 Ljj) ^)lp ^1 ^ 3 *J j ^Jl Jj ^ ^L) ^1 \ 0 j> ^vjtJl 

JjLwJb j j aJ ca^J^pVI j i— .obNI (J/® i_)by»NI C->1 L» jip ( J2L> j*— > 

c(lijj ^Jl?-VI (_$0 ^j^-Sfl 235 ^ jJljjJl 3_J L jlaJl aL- ^J l jj — t AjL^J 
1 .S _y>-jil (_^ — >tj bjj JJbSfl 238 ^ J— jlj yJl IS”jLJ 

(£ £-Aj jl jl ,J.| A-L>J*J| Jj_ SCli c235 jjlj jJl j^gip J^>til jl — *Jl 
^j^jIjjJI cAjlil ^ 90 (J,} aJLLI J$ 0.7 235 (“j^Ijj^I »—■■., 


I j^ol j IS* c_$jl *Jl ^ ^ylj _^Jl 




JJl aJLlaJI 


^ : ■ g I ^I_Jl ygll 


£jA i A^J d~ilS” U—A ji-\ .^b ^jxJl aJjLa oLi’ 

^Jjj l]jl ^1 J sJj>t^Il CjUV jJJ ^b ^gjxJl ol^lwLoj ^b«^-| 
jbS'j . \JbJJ- Ja yJl l-L_^J Oak Ridge National Laboratory L? — b Jl 
t£-> j j 2L» 2 a^-Lv^ 3 ! *' **- ■'•’ 'I Jjbfc i_ ..<>* Jl 


. J-Ip 12000 pi j 
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<u5\j oJj>t^ll obV ijl i jJLlI C-JlS” t<_a ji~\ Jj*jj 

<L>j>wS 0 jl '£- ^yA 1 oJ&Jl?- j J—"-^ 4 1 ^-VI_J 

.(_ 5 jliil jUuiiVI (ji buiji U^-iSf c ( 30000 (J,j cJ-v^j) A^L-Sfb 
jilxJl ^ A>ci.l ^ jbl j jJl tg 09 aslll ^ 33 A_wb OjLv^ jJl 

.(jjUJl jUu^VI ^ jfc Jh <y> 

IwLJL*J jS\ Lw>- jJ jjko (J,l ill ^J^-l ^4 j, ^<2,z>ns}\ C-4 j*J_4 ^wL>tI^wO J 

A_P j-^wJ I aJL 13 Aj jS" ^ ^kil 0 J^->-l ’’t^S^J C ko^> -A &jlj 

aJ jJ J w\j Aj jff ^ll ^ ^kJl 0 J^j>^*V J^JTj .A 2.l*Jl A_^iL^wJ| ^ bjwL>- 

. aJLBjJI ^ 100000 J — s^-> ol — Pj^o ^1 p lS y — ^ 

AjbxJl ^ Ajlll ^ 1 !l JSjli ji jjl ^Lp ol 1 -^ & J o-*jj 

^ 238 u^y^ cAjL^iII .238 ^ 235 

ol Jj^ wl*j 4<— A jjVl ^ip? ^j - 4 235 ^ j^j j^-Cj c^l — aJl 

. 0 

(j,l y > sj os-LaS”” jL_Si LgJb AP^wJl A ajli jS" ^il .2 jUl oj £>-l ^ o^l} j 

ja>o a_J*Jj l)*VI j%-^J . Ai LkJL J^IjOj Lo- 3 jLiloii y* o 

. aJLj ^ kJl 0 iUJl ^ ^ (j - 4 ^ 54 

J-o-P j^Sfl LlS j-^ ^ °J — 4^ k>- jJ 

^ip o-lj. ^-<w -^4 j^>j ^ip -ki^ iS_y y* ^ j — ^ ji — 1000 

y*j y aLj^ ^ Lygl ^ 5 -^° l — ^ (j 4 ^ 

I j-^l ^j -4 w\ lS^ J- 6 "^°. L^J— ^ ^ ^laJl oj ^j>-I Ll>- jJ A $jvj 

j j^oJu> (^j jj j^_p jjJl jL»*>U olS^l.. VI 
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i7t J I 


OU jSE»J ^ 0 J__gJ>-l C^ljgjg^- A3JAX (j^>- jJwLaJI J P A_<w3 

^ aLoP £-LjI c 1975 ^Lp ^<*3 . Jill JjUL® I^jcj j c Ajj-Ul aElaJI 
URENCO (j^ojjj) j*j— ^I jjJl A-jjjjVI cpL*J~ 

4-jjjjVI oObpbLll 3 j j jO IwbJ jJfcj A-j ^*-S l LJlllj 1 J iLiJ ^j L^lww^l 

AJtl^jfLJl <L» jSE>0J Lg-^Jjjj cA_jj^Jl (jjvJ jbl jjJb 

^j^-J ^JJ ajja^JI ob jl*Jj dJUL ^\j aJ| ^ Lb^jl ajlioj . jS aju ^ 
. LJj aJLjJI b j j£" j 01 jjj ob jSC>- j J-v^ ^51 

£-bj pi ****5*b t - C-1 1^ . .-»-i 1 c A__3 j^»**Xl l * jJ j-^^Eb 1 i . ^ -\ b ^ I wL. . b j 

^I5*j . 1998 ^Ip bfcijLi^-l ^ cpl-b ^xJl ajj jJI Aj>cE»0b! 
o j>^ Oblll cP l^JIj Obi^STj (jy. dlih l_E1p1 ^ J !l (^j jjJl ^ w^bJl 

^1,1 jj^l^ibjlll ^jAjJjwXJb 01 CAjj-Ul JjbJLSl AP j^o3f 1 o-g-L* 

. Ajj jj A_^>- ! j^« 

wLp L^j jbil bj>- jJ j-^lll 0^*0 1 Cj— b)l jjJ 01 <— 3 j ^Jtil j 

jb^j>- 8000 cp*-U^ ij cc£j j-^1 b^4b jj aL>c_p cupj^ Pi — 0b>- j—jwLaJI 

.<^L>| jbpr 30000 (S j-b ^j c2010 j»Lp J jJUcj c^jS" j* s Jb 

Ajj jjJl JjLlSJI .iJObuV -E-*xjVl (3jOJl (J ^Lp b-xQg.Jl I Jjfc (_^^j_jj 
. A_ a.Ig.lll jl ^_A_P j c-jl ^o^*j b^ cb&jjwb 

(^^bLl 0 jE!l ^ CjI jJu ^1 (_^^j_j Jj (^wUl (3^^ *> 

jJfc>J E>- jJ jJlSC_J (Jl *>-l w\j Jj>- Jww>- J J-^-E jA J^iot!lj 

^y2S»- j\ Lj>- ji j-L^^jl oO_5i j! . jJ-JJb ^ j-ulj j_Jl v2J>cJ 

• ^ j^ Or 4 
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(.^ ^Jlj ^Jl 4 alp! Ows^>ti dlJ j U 

lil .L^-woaj 4Jj>s_jJ! 1 O-^J lo-g-jl l)V 4^ j-d 5 Jj aJjLoJU 1 kJj^L*. 

.Jljjk jl Jj>cJL>» cO-bJJj 4 jU*j C^Ijj j^SsJV! 4_alp! 

^ jJl j ^J lj 235 ^ jd! j jJJ oU j^SsJ^I 4 alp! 4ill?Jl ^ UL 33 lijli 

oLj j j&y\ 2 Jb C^^'~ c j-Jli jjJ ^1*-^ os-U^I — pj .238 

$ ^>*p.j .238 ^j-ulj^Jl 0 ! jj c»3*^1p jjj> c235 ^j-j!jj-JI olj-* i *— ^*^p ^y* 
jJl ol ji ^jp 4 — Jj^o l- g Iv^ .s ‘235 j»j^Ij jJS ol ji <j\_jl-> 

. JS-4 j-j 238 

a^- jwU ajUU J *^2 dy. 4 sUsJl ^ t_3*^ £>-V! l)I £— $1 j-!! j 

^a3 . cJlJ^ j 4jlJl1-I oJ & ^4 o^Lal^V! dJjL>- J j J Si J_j JjJI l)I 

0 c^bV ji! o SjL>- (j j_aJl ^ 4 oLju*JI j ol lJLoJlSI 

i^JIj ^lw\j>tl^j| l) 1 aJ ObLJlj LJL> ^ 3 ! c_y j^rj ! Jlilj LjLIsj j-j j I ^3j 

clj&Jj>-j oJL>*J*I o! jV jJl ^r ^ol j 4 ^x-v^-Sl I z>r j-S j-^Jl 

. jVj«^ (^jLl-4 ^ILp 500 o-^lj 

4lSJxJ.I !jL>o ^ — $->! 0 ^Jljw>! $-Lo 1 p ^Ip! c2006 ^ 1 — p 
A jll! ^ 30 4 --*-*0 cdlS" ! lj . Ls^ 2 j! ! jjL^- dl53 J*^l>c^J Ojj— ^ ! cl j 

aS^jJI ol ^ c l_^wwv^>*J! 4 aIo^p ^ 4 4_3tjlj ^ j__J!j ^J l ^ j 9j 4jiiSlj ^ 4 

dJU 4 j>&j!j ci ijliA 0 ^5\j wii 4j| j aixj Silex j) 4 Jl j^V! 

General Jl jor I jJLp c^ij — -JxLL^ Jj . L>- jJ j-lxJI 

L 4 ^ld! J* ajL^JI jliS^dJl J-«l>j . 0 y>-ll! aJ^p $.jJ Electric 
c2008 ^* 1 p (^ j . 1 ^i^\Jl 0 w\ & ^ I 1 j ^iLxJl ^ *j\j^ t - , 1 1 ^1 
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i7t J (^1*1 I 


c Hitachi Nuclear Energy aj j j-Jl AilkU a5^ c^Lp! 

^ ^*j\ j ‘ - o ‘ |X? ^ ^ ^p 4i2 ^ 

c>3 j-^j .2012 j»Lp J j— EJ jjlS" 2^>j ^5 ajV jj ^ 

. 1600 ^Lj ^j> ^1 p 200 4j>“L^» 4i^^>tll 

^y» 4 )V cljL^ IjO*- lw\ & Jj*j C 4jJ j-Jl 4SII2JI (Jl Pxl, 4 

jS>~\ C)\ VJ . 4^oLaJ! 4_LLaJ| ol j__LwJ| ^ ^Jlj ^-J| i^w2J>tJ 4 jj15sj 

clAij j^sjj ol J ^ ij aJL^w4 4 !EmJ,( oV ij Itfllj l ) ^ j—xJlj 

LjjJ jli jj>-l ojl o*jj jJr ^ 1 jj 

^1 L» j . i_ ^ j_Jlj jioJ ^ Jsjj J ^_d. ol-L&l*.* ^1) 4 

^j3 4j j ^Jl 4_LwaizJi b_ OwL^ ^ ) 2-P 0 ^ 1? * * *>2 1 < Xj>&j 

.4-jLajJ olpj-o-^- C^wbl ^1 ^I>- L^.jJ cylSoJlj jU^V! 

JJl c Theodore Taylor jj_L>U jj^ J-^l 0 b J__aJ 

Ojljj i_4bb- 4_)J^jJl ^njjj J J5-bl (* ’ l _5~ * s j^ i 

~b~l Obj Jj>-! c Pentagon (0_^rbJl) 4 _Oxj ^L_ sail 

dy_ (jSJi Davy Crockett c-bj ^S” ■ 

jjJLU Ob’ J . i ji * 4jji 4J0 laj jJj*J| 1 JJ 9 “uS^J ci . 

c_$jJl Orion (OjjjjI) J-^ Ijwai 

^ ^><cil (J,| <^1 .,'&$ 5 ^ 4j j ^jJI JjLlaJI 01 is Ji Ob 

tLaJ| 4^-bJl 4 9U2 JI 01 jj LU cjUL^?- o j_«jpI J 9 j . 4 o ^JiJ! 

L^j*9Jj 1 9 j^u ^1 ■ ‘-g 4 0 ci’^ a ij 

. £ jOiil 4P-JVJ l_4jjL) D 
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J-ojJJ J Aj j j-Jl JjLlaJI y’y-fc lili o y* c->!i ajJL» 1 «Jjpj 

. I j 0*> jjIS' (Sj— l 4jU>-^1j (J,J 0 c 4-j^*w©«JlJl A ftUaJl ^ Ip 

AjL^JI ^ (^^j..^jj A j j Aj>tLs»'Vl * ax>w^2j ^Ip AjLo-P 01 j—xJa J aJ 


J^' dr* k.jjH cr-jjj (T 1 -^! :>*j ^'j ^ 

0 yi)l jj-* oLu^oJ^-l ^ C-^*-U^ t J jVI J-^-l dr* 

J-Jd ^ 4 j j J^j! ^ J J jJl l — ,1 . lgilJjs.1 (J,| lgl«J>- I J 3 — ojd-Js 


£-Jsj ^jSoCj 4sf J_*j ijjx^z> C-dl5s3 col U*^Jl ^ Cxw5 ^l!l cjUJ! 

JjLlSl oXL cJlxJl ^ jjL^> ^ Ip L$aj» o^up 


$-1 OljUulS" CAjLL^- oOj ^ J^o-xJJ L,^..^^- j^-Owy^a J^T 


o A j j aJ0jl3 oJ L cJlxJl J*^-l JjLi (_£ J^-lj • (^— ; >■ jLi-l 5-1 s^jaJl 

AJj Jw« j A-^JL>- L^*_0?j AlSOr LjLfcjl 0i -^>- ^1 ajUJJ 

AjLl>- ^ aJJu (^wUl wL^jL) 01 0 Aj Lj>- A_JlJ AJLajVj AIPjil Jji j . AblS*^ 

• i^ u j! J^ dr* f^' dr* f y. J A' d^A. ^ 
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(2070 jtj 2030 jrf) JjAJI *44** 


ipiLi^n 

** 

v^3*V ^ 0 j-fiJl cJ^^.lLa (J jJl>bJ 

. l£ I ajL>-j^> J-v^j ^ c£j j^“VI j— ^ jJl 

j y^Sl jlwU ^^1*$ .^j-J^jVI J j— >- LJ^>- j%-jlS J-^—^r 

I j_Aj cC-oL^J 4 j>- 1.3 jlwLlC. ( j^jVl Ojl ^>- ^>-j^ d-xijji c^^s^lll 

q j* ^LajjVI IAj& ^1p aJI-UI oljLi^flj ^ j-^-l J JjJ.1 

; ^JijJ ^ U^ L^^ cJ l)I 

4jlll ^ 50 d-JtL 4 _L&wL« JUjJI i^^Jsji]! ^ wLJj^-I aS"L<wj 

wLJj^-I I JkJ£> $-y>r ojl j>- 4_>-j^j . Lr-fig L«Lp ^jA-^ojL) 


4Jli .$-lXl ^1 p c^J-JU<£2 ^ to ^ 0 -^ 6 -^ aI^-aj 

lOljg-w>&ll Oji j>- ^ C->l joo ^0*V A^LwJ-I J_jwLi y*^\ 4JLj2j>- 

-Lli-I Jj^S" tlr 4 J • 4jlS" 1^ f2 J 

L»Lc ^ii>o j sj c eJbws^ Jl j . ,g.J^I L>iJt ^ o^ j >- jil 

Jj£" w\_3j .tJbr jiJl 2015 ^ — p J j— g-*2»S[l o-i-fc 


^wJlL? ^ y)\ Jk 2 ^?y\ ctl) j-fiJl I Ajfc AjL^J j jJUtJ LJLgJ 4» ; Ig all J_JjA-l 

s-L>ol ^ 4-Jl j_gJl o! jlJl j ol la*>til Jj JJj ^ j-P ^II xJl 


Ixj y* y~y i^jij^^' ^ ^*Jj! jljJLC. Aj jJji-l w\j*^JJ 




5 Jj>tJw4 CU 


aiSj 
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Jj) .2008 flp uy^J J>1 J-aJ (*-* 1^-* jOij -2007 flp 

(_$ yu~~e Oli ^Ab jl b» 4JL Ji) caj“}bL;j>- ij^- oOLi-l JO” L_ili 

. (^ibOl tL>sJl Lojj ^jjj&s- j\jJLc. ^J& jyM ^>«jl 

(Jl jls I JsCmj> 010” (_£ j Jl t(_j— ; jj4 < Jgjdl J JL>- ^j.. 4 L‘La cA *^0” 

flp .^c—jjOiJb 1 ^ .,’■? xj p Jyga:i i»Jl i — i j IVI oIj<-2Lp 

4200 ^Jp iSy^H 3&3 tcO>JOxJ jO” 4_>Vj ^j^r J ^ai l t2000 
oJJU ^ 4 — *hs cJ ygai l t2002 f Ip .oJJO ,j — 4 ^ J— r“ 

^jLjJ i j j_u*3 t^jjJ-l < b all J_Jl>- JO” i— >13 jij) . (0->0bl ijj) 8 jij^T 

. (jilxJl LoOi 180 j^s-l> ^ U .u 

OjXa CCiliij^si.1 «A Ll (_£ ji^~o P l 4jjl ( j^o ^Oj f4 9 JO” J >IJL» 

j^tjl U ,u (_£ J 1^4 £_4jj| Jjj .^Ji 100 J >0 i.O.jJlj ^J 9 ! iJ f Oil LA 

i_r^y Jl t_~~~Jl olTj sOlLl O JLl I J0b>- cjLvs^j 8 J *jdb 

^f^l C->IjjJJLl! Laijj .Igjjl j>- oil jj jb>tjl aLyo iO_C ^LajjVI la a 

Jl 2 UVi ^ J J> 4^ul) £jLjJ 01 jjOjjt y>Ol ^ (_£ ji^^o 01 9 COOjxClLI 

oJj>txi! /Sfl ji yi-> 01 0 <0jtll i^/ 2 ^ j0”3j -2100 fbp Jj b>o 4 _v3jj 23 

0_£j*^o) s-L-UJ I ai ji . a Ji jill CiUOJl jiuj b ^ 4_jliJJ I li/OrCL. 015" 

Institute of Arctic and (i_~JSfl Jl — ^>- j J,l_ «-0Jl i_. W all c->l_ ^Iji 
t University of Colorado j^l j j— ! j5" a_^L4- »_jLJI Albine Research 

flail 6 Jl 3 i j\j ^ j! jo jl J_iC. ^ i jj Jl ^j^SsJT ^>c_Jt ^1? l)1 9 

^3 j-^» oli tiwVSO&j .2100 — p J j1>sj 


443 


2 1 00 j* L a 4-j^ in >T I 


(J? iaj I 


0 obL^J ^ c3 jJ j-« ^>o ^lp ol> j3 J-w>t^o I J j 

f ^1 f I j-pSfl ujh 2010 J 2005 J 1995 f I j-pSH cuJlS' j c ^-J up 

2009 Ji 2000 j— JiiJl OiJl JlS' j l5 -Ip SjI ^ L^Jl^J 

0 jj wLwom^sI jU jIp oIj jjiww v^» oL^ cj^lb j . LJsjI oj! ^>- ^iS"Vl JJLxJ! 
. 4 j_^ 100000 J*^->- L^jL ^IpV cuL^j -XJL* ^SwLzo JJ 

Jb ^cjjw^jlj 4 _ ajI yL^>J\ ^ O^bj £— 

c. ^ jp <>->■ — >“*VI jLijoV^ 0i5* Lc.j^ . JloJJl j — >cj o 

j-*2lo J .4-4^13 (_£ ^>-1 S-LJjIj l^jJj jJtJl 4 JloJ> 0 j !l 

JjJjJI ( j^2-j O j-C L* 0^1x3 . Jlojjl ol^-b bj*)U.I jl Juijl ol^- wbwLi JjJlAj 

Cs-lldJl 0 X 4 jv23 ^S\J ,4jj£ll J_oJ>tJj L 4 JjP z\sJ* jJ-*^ JS"" OjLjsJl CJ>\j^^-\ 
. 43 UL j ^>cj ^_lp (J Lo-JlsJl y>sj 5>=J-I d- 5 I 


H i jlqjJI jlx :^j9-jj-iil jjui^l ^jLj 

♦♦ 

Intergovernmental ^L_dl jocj v*ll aJj^JI j£U-l L_a3j 
,U*J l I coJ-^dll ^*>U 4_>uUl Panel on Climate Change 

C Ajjw-Jl 4l?*U Vl ^ P ^lj (_£jl b)l Ajlll 90 I &j-t3 4 aJ 

. IgijJl J j*3»e_aJ! c3j ^ (J*^b>- !^y* l) jj -L^S l Jl ) jIp ^Idl 3 s^L^*“ 

L ^SoI ^ J) ^ ww\J I 4 X *^1,3 

i\ j-oJ-l Cd^- ^-w^j 4jli ^ lg ■»» ^ ?. j-s^ 5 

^J,lj jlp yS' ^ I ^-wwulj 4 J j ^ *<wJb jj ^il V 

^1 0^ jJ«Jl i'jj* ^j Mwo-dJl 4jdo| 43 ll? V Sd&j . O jJ J £-^-S"i 
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Jcr^-3 

jl 4^>-l>- jj! i_-> yi 2 JI ^jb C->Jj>eJ I y\ Lj2jl (_£ Ub<J j 

■£ 02 4 '^' <r c^-j C£-l 1 £-^-V^3 

^JjL& ^ i_P Ow\J 0 ^— i j^Jl wLwm^S^I ^j, 1 _j ^l_P 4 — ^o..^ d^olj w\ 


C^pLn^JI 0 j jiJl 0 j-aJ| J*l^“ 4 _v^L>- c j . .1^-j-lj J JjLaj 

•*-r* s-j^r 270 0 j— > ^50l wL*«Si ,j,lj y* «•! ^Jl <_£ 015" 

^) .frj^r- 0 jJ-* JSJ 387 (J,} J-^aJ sJ-0o J\ 1 0^ £-aJ jl j— Jl j 
c2000 fLp^j .iaiJl^ J-^y. OjJU 150 (iUJl dii^-l cl900 
. la^> 185 jl-OLc o^bj <_g! $ J-yo^> jLL* 28 J,} J-^J j*-# ^1 1 J- 4, y& 
A^^jLi 0 jj j5sJl ij,\j ya jLLo 9.4 J j — gJl ^ (jil^l c2008 ^1 — p 
^ Lg_L* OjjjwlJ .x^pI L»j . Oj2jl jL>s-AV! SJljlj c_5j jjO>-VI ^ ^Jl <31 ^>4 
Aj^Sol ^ ij^ ’IjLJ* 5 OU" 0 LJI oL3-Ij SjjJIj * ~- | l 

. jV I ojl o^Uj t ^ w ^® caJU a ^JL*J 4 ^Jl y.£u.'i\ \ 


1^,1 ^j ojbj 

aS*jw\j L« J C ^ t '“*' w *" M 'Tr Ojl J^~ ^ 0«^l Jj ll)| 

L^JaJjU pistil wULi-l J^o-*J JJj 2^x 3 . jJji-l j & y>- *AJLP 

C_3VI j-o-P CjLpLai ^1 jS>xS^>\ s-LoJ_xJl Ig**vl C^l,Lo-Jujl 

c LJL^o-^ c^l pULaJI jJUL ^ ^ j j-ll $-1 7^ Cj ^3 

l) jj wLw^Si jU (_£ j Ojl j-i“l < ^ > rj 2 o^LpI $.LoJxJl 

j j-^o-Lw^) cl — o ^Sj . 600000 l^^>- j-« l) 15 " c^wi — II 
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2 1 00 j* La <Lji tT I 


(J? iaj I 


. 4Jd*> 1 djw4 Owljl— v*J 1 Jl Jj>-| wbwl^- 

0 d3S 0^ ^5 L^ d-^sil wA_fi3 . 0 j-» >>L*4 l0jfc> 4 Jjj 4_v^ js ^ d)lj j l! j 

JJ-lL^jI 4jc«L>- Ojbj <— J clJuJL^ol 4 _*wvS>Ip Cel) .^LSsjj ^ 

^ 03> jJll? Ja^- L»J-LP 4 jI /JJb j . J-Jji-I j & jj>- d^>- 

^Jl 4JLd*il j j ^OliJl J * 4 jI J-Jl ^ ol jJ L« cOJ ^LXj j 

co ^ ^ 4 a 1? * Ll 0^ j%— p ^ 3 * .wsJ t, ^ a^IsI ^ulj 

( j^ jVI ^LodOl i_.Jg-A.ll — 4 J«^r 1 — gjli 

.(J^JLwbJl i ^jj» ^3 Oli-4 

0^ C«XoJ>tlJl Ojl J>- ^>-j^ ^ Jg J Agtil c4j^Li-l J-OJ^ dgjj UJLP J 

cJgMjJb Ojw^ 01 ^ y>cJT.j .a5w>-^ d^l >r*^- } * J-*' JJ^' L5 ^ 

odg-l j ^J_5T ^,L>3 c 4_L j]g 4-J JjC4 c— ^- jUI (_£ OwbwlP < <2 jj! 4 j j j ^dSOl 

l)IS"j . ^1 jil 0jw_P (J,l jJ~ ^J^2J LgJ 4_yg jJl ^Q-ygJ J 4 -v 2> Jj 1 

L-4 £-*J .^33-1 J/ 4 3^S" ^ J*JU Lv^jl-P C-3 jJ>4 <— g J^JI J3 
.^jajlwJI l 3V1 3jw4 cJ^L-j j J_>- ^4 dgld*Jl ^oj>o 4Jli cJ Jj>*JJ 

JS" wLJ_>- ol 1 ji£- ^j2s>x-$ 3" c<w«oUVl 4 Jljl d-j* 1 4 Jllp j 

Jj ji? ^ ^-o-P 4 1 j j j L4 J5" c4_j!wLJ| ^ .AjLju 1 £d4 oJ 2-1 j 

01 c3j^ x.3ds>l c^^>c-Ail j dip lill ^^4 

. 4jill^- 01 jil d->li ^33^ 0? j_j>- 4 4j jSO ^J_P c^jI2>xj 

djw\j>d] ^j-4 4_P ^*d4 4_p^o^- ^ld__2*dd^l $-LoOxil ^1_P 0i^” w\_aJ^ 

^1 jyXo d^l 4*^_P ^i-P ^ vd- j 13” wdLi-l d->l 03 ^J&x-3> . 1 gj>cjjlj 

JJ dOlS^ Lij . J,^ J jL>c_AjI ^4 d^*-d4 yjj C4^o-^» 4 d- , lw\ 2—1 
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«HWll 


c a£oJ| jOJL Aij yu* AOl^jJl oIjL^c_AjVI di-L 

ol.aJg.ll j . oP jj^xJ ^cJ jl jlJl cilL ^IOj>cJoI 
. LgO>l ^SvJT AP j-O ^J,j OLi-l JlS" J Oxjj 

4j j-^f olpLai ojI j c j-^j>til o^- «jI ^iJl oJ>! j ^ ^ikJl o-lx^I L»wUp j 

j_L« oJ aJI y& o Ip Lai iS J' ^*jI oS^j^l La j_lp ^_jojI j ^aJLs^ 

.AJLJ^fl ojlOaJ-l j-^-> l) 1 (j- 4 c<jO*Jl ^j-4 L-i^Vl o' jdp 

cap Lai Jj>o l) j j ^^Jl wOmS"1 jU c_^ °LJ J>_g_^Jl ^*^4 a LxJj 

.Aj jX-v^ 0 j- 4 (J J*V Ojji-I jJ J-IP J-i-1 Ojl J>- Aj>-j^ uLm> 
olijj^t3 $A pULaJl ^ ^ jil ^1 Ll JJbO $.1 <JxJl ^ j_aj c'-A & J xaJ) 

cojl jJ *- 1 oL>j^ ^jy{jL>*j\ .A_ali^- J\^£ ^Lp iS 01 Ll 

cloS^&j .<LpLxJl s-Lll o' Zj y>r { y» jS\ APju- j JJL>V' s-LLl ^-jligj 0-^0 

L5^' ol — *-o- cl^*- c J-£>Sfl jjiigjJi a ^>Li ^ p 

.(s-lil oLl>j^ L&JJP O at^Xj 

^Jo* jj caJLoc.oLL-I c_3VVI ol j^- -\xj cl jjj>-1j 

ojl jiA oi> Ol IjO >-j J_aJ . A-o^gil oUtLio^I ^ (J,' J oJ-xJl 

U^JlS* j c jl j i« ^>0 ls’Lp J . J-J 0 jj j^Jl 0 *^S"I JlJ ol j 

jl La 0x3 .^jOwJl ^^4 iOVI oOp j^P oo»l 0l5^y>O o*}L 4 Ijl I 23 

.^j^La^oVl j! ^LajjVl ^ ^g“*V I 4x-^J cLoJfciOg-l ^j>o» 

oL>j^ ^ ^_^-LiL4 ^LLjl ooj^A 2»- I jjiJuiS^I ^ gj! a jwoJ^I jO_S^lj 

Ijjfcj ,oOj>-j Oj aJl (J*^L?*- 0 jj ^SC]l wO^S"! jU j^-j 

j^P O^lp OwL^- obJjJjJl ^Jgx«4 oV cci^^l ^lp c—i jJl-4 jS* jJ\ 
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2 1 00 j* L a in >T I 


i7t J (^1*1 I 


t-J Jj Aj aJ^p \zy>r ^b*il yS' ^Loj jVl l-^-$3 c Oil . l3 VI 

^lp j&*y« Lcl^ C^LoJ^Jl |*_P^ c A^x^lgJl o^l ^^-1 d-A >rj2 

.(^y!a^S\ J^LJuJl 

g, y e, 

J^LiuJl ^1,1 ^j>-Ij ^>-La1I ^1 ojjVI lbj& 01 j-g . \si ("£ jj>-l <i ^1? iJl jt>j 

olSVcil ol a-Lo-P ^ 03 .4 oljj.2 Jl a >*-J J (*(£y ***Jl 

Ojl ^>- 4 j>-j^ fils'll Lj| ^1>- cA_jL*U 0 J j]g.La jJ aJ^^I jj 

^cUj jj:> c j-<^ .AjLp (^J c£j-0sJl -^LJdJl ^j^-j JA? (_/ (j-O^jVI 

. c^jIj cL>j^ ^^>c_L4 01 I cl) jj pxJl wL^S"! J.I > 

^LL jl ^ (j-* -bV aJI c^p 01 lu^Lo cc^poJl i^Li-jJl LjL0>I I *J-lpj 

01S"j . 0 jj wLwo^t pp cl) jl^-« j lj\ J~\ A=rjZ ^ 

.^ixjJl ^LLjV-S Ulc LajLLl« ol5*L>tll aJ-o^p jiil ^LojjVI 

jA ^wL 3 JT ^1_P 1? * ^ ^ ^ 0l $- j. . A^5~ C I I J 

^i5l °jlj ^-l a^^^S" <--4Lw«j>“ 1 JsjI ^LoJLsJl .^j-O^jVI ^ 

01 o^Ip £3 jiJ .^rjlibl g-L^-aJl ^1 ^j-O^jVI ^ 2 -^’ 0r^ u — 

.oL>- y>S\ (_£jL^a 01 ^1 £ jjojL-wju OLiwo^Jl OIjLa 0 j 

^j-4 j . LJL>- ^j— : >c_wwo ^pJl aSILJI a-wo. 5" ^51 jJl ^ I u^J 

C^p^jVl l 5^” C^j-Opl J^LOjJl 1 _Aw\J^j Aitlsil A^woV L«w\_LP C|t-^ 

4>-j^ ^LojjI l^*-wwo L« J^LOjJI Op c JUb j .L»b LojILj j ^ 

.^jVl ^ ,> bJl^ Ojl >1 
A : ^i" Op cO Jj j5ol wL^Sl ^J,lj ^bjj ol>t3 llA3 Jj lij 
z jixJ gj \ >1 ^L^VI aJ^lM 1 . J^ 1 l/ lT 11 J 1 -^ 1 


448 


<==nr)I 


. j jJL!>\ J jL>- LpjO* Ji eJli jil jli C jJJoJ j . 4_Jb 

0 ^-flil i _ fl ^Jb A^i^^b-wbl L*J <0^ 4_«»Lp ^ 4 -L.^j Li I j S-boJ_*Jl ^ /,/J ^ OJjJ 

yn^j OS i^bbjVI ^ olj o lij (.oJ, xj b»j 

cjjlfJU y* Q y^ j^>-l 4 _?^b£-l j pJj oij .L»Lc aJj>-LwJ| jail 

j jJLj j! ol — 4 ^J_p j J j j ^jl — b s-lil ^x. . l:.o j 

^ J-^ ^ ^ j ibLj^fl <j; j>S3l L^JwUj 1 — £-ool j.p — « 

. oOjlxil 4_Jlil obi ^Jlj j >-l jJj ^ 0>j-4 J^*“ ^ j^il (j-b 2 ^. ibbl 

^ y!3 tlgJ J^l V 4 jb jOil y» y>-\ 4_P j-o3f Jp -J 9j 

jtJOjL* oJl^ lij .^LU 4-^pbo->- ol y>u^> b£ ^is^^il ^\ y I ca^- 

lOlk^J.1 j jb>c_JJ Ojjl_£ f 4iS" ^iLxJl ^ jlSwJb 4jg.xSCil 4jjb>dJl jS"! ^il 
. ^Ibbl ^U^>3l ^ip y>\j* y\ lOfc ^ip <. *jjO OOs 

jl ^j « LJli ^ 2 ^-\ J I 2 J c jail /sxj iLajl SC»I lij ^_o-j 

. O^b^^l 1^7*^ j 4 wb 4 _jLp ^1 j^b jail jjb j —. oP ^1 aJjLa O v^l jP 

olisPj C 1992 ^lp ^ ^jjL^Jba 4 j >- y o j^>P cjbail ^Ip 

(3 j-P ^ ^ J^r <J,I ^ £->t^il c3bbVI *J ol jlkjzJl 4 4 j.b,L4 

. ^b^3Vl 4 -L>c_P (jl3 jl) cO*)U?l ji^j 


|pl iTji C 19 (jiujN)ij v9jx 

AxjbJl C^l J.I ^OTj 4 Otil aJjOJI 4_w4 j^J—\ 4 L^JJ y yu 3>S >- 

^ ! < '-LoJ^ 4j jlSsJ 4_j ? ^*-4 ^J| j^» 4j*)b coO^tlil 

.JV2-4 ^ Jol bJ^j t^bjL3 
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2 1 00 j* L a 4-j^ in >T I 


(J? iaj I 


L^oj>-L^j jlL 0 j-ujVI ji*! j_*j j 

:>%Jl J i-l 4lS\JL« 0 js « l 5^*~ f ^ li^L* 

C-JLiL>- L^Jl £j « j%-P jJl ^Lp J • ^ I? **» (_£ jZ^u» J~LP ^JL J 4 I^A^La 

oJ_3*-lj Jiij C4_ws^?lil 4 _LJ_aJ| 5 j iL*Jl J*>L>- 4-pLy£i.3l ^lSs-4 

4_JlSwJl 4ili$oi — * Jj-lll ^^LpI ujrf tlr^J Jj^ u — 4 

L^j J$ Jt-ij jJ&J C<lo-wwJ j jJ^4 161 ^1 ^ ^iwbJ J-s^2j) 

1 20 / 1 jJJL L^v^ljl 4 Jl yS' cLw^Jj (1)1^-^ a 

^ <j -* Ajlil ^ 50 J— >ej ci>j <-^ 5 J-^J *(W^JJ 

.^IwLil 4j*)L> <Lo~U2J j__2>c_ J l ^Jg-v^ (_£ £J2Jjl lil C<^ jVI (J,J ^J-J tj^)L>eJj 

^ • c£ j-^ j->cJ ^1 _p iJLft 4djc^.lgjl cj jl ^JLj ^ * 

I y\ c^lijVI * c^3j ijS ^w2j wii li. 4 ^jjjj ^il *J| J gJo c 1998 

0 ^L» 30 c^lib ^*}LJl l5^ y*^ l ^-y > ‘ ^ suLi 

6000 o y^j — £-pjv2-« 1000 L5 ^j c* — aL>^>j a^Ap <ju 1 — « 

^tjjlxJl ^ 4-jX-J^Jl Ojl I j_vj1 (_£-b»“l t*li-i-> C-JlS'j . (j ^IsJl J ^ 

C ^>c_Jl (_£ ^LLjl 1_A y*Xj l)I (_£j >•! ^Lll^ J_*jj 

cO I3 _a (. a (J jl>o J .wbwLi 4>s^? Ll]^ 1 fays 

1^-LljJ. IjL^jl 4 ow^vJ o 87 a '£-^i c^3Jl j Ul IwLa 4 >-Ijj ol ^ 

jjt vJU ^Jl ^-w4 LJ^ ^ ^*Lll3 jjl I^Jj ^4_^p|jjJl 4 3 “L>ww4 

j\ (Jl>- L^-l« $.j^r (3j^> ^ j-^> ^ 0 jAj» 17 I — g-J-^ 

Ajlll ^ 11 C)\ 3 di-i-Jl ^jjLaJ Laijj .^_j>c_J| j lwwv^» 
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OMWlI 


4j*}b jlwbLC.^p*c_Jl (_£ jJLww v^» £j2JjI I3J bj^j* Ol^-^Jl Jl «*>-l 

\jT chilli 5-lib L/2 jI bJ^ .0 Jl!l t^jLs -2UL-* J J_L>CJ ^lw\il 

^ *_J jbj» jJj . 4 flJfl.LoJJ 4.^ygjt- 1 4j jJl JjVI Jl 

£_> j bl ^4_L« ^aZu 4Jj Jw* Jl j*_£-L« bjjC^"' £9 -XJLj^* 3 c J ^j3 

. L^AjI 0 bil 43 jj&m 1^^j2j 4Jjjil ojjb 

C-^«La3 . ^wLy^Jl l-Lgj 4_c*>! 5 1 ^>-1 t2003 ^bp ^ c(b j^rbiJl) c_Ji? J3j 

^UpIj Global business Network (>^jj JbjL>-) 4_^-y» 

bl3 cJ-oJl^- jjjb-^ I j^\ ^ ^3j 4Jb>- ^ 4 jI 0-^>w2 ji ^xJl 4 ^>ljjJl bi-b 

j j^p .(^j! yU ^L^VI ^b*Jl 01 ( j5s^. L5 _-b? jjl!l 

^jb^JJj b^J ob« j^J-l JJLa> bl cJj-Ul (j\J 3 

Jbopl j <*-* — gjJlj ( j_- jj15" ^ (3j-ju j J jjJl jl — £jj Ji bJ — JJb j 

4_>-l Jj bv 5 *" C4 Jw4 i^Jj 3 jil !i_& .4L»UJ( ^ b 5 j-a!|j C— *-bJl 

b>ch Ji bgJli c J-^l jl Jl ^jwobJl Oh*^ 4 (j^-b (JboJj>-l (Jjwbl 

. 4jjjJ| 4j>tb»*Vl 

Jj_Jlj bbl^S"b (j\j C->boL^-« lj j *tu j j^aj ) ! jj ^jiOl (Jji 

^ jwijbl wUP — 4 J J ^jJl 4j>cLvA>Vb 4 ->c_Lwo» 1 ^ax>-^ J~ 

Jl 0 jJ 03j . (4 p| jjU 2U-LaJl ^IjVlj C4 _^ 'JLL il jl^Vl J^bJc^lj 

ciljj ji5 ^ j-j JLj jl>- aSJ^ t Peter Schwartz j— Jl y* jy 

Jws^Li-j cO^^“bjLil l . . .A I I ^ ^il 4>*>)| j jJl ( < 3 ^bbil <-t^^l 

w\_L^Jl b 4JL?»“b^ 4igj2j j>^l bl J (Jl-A3 .^Jjb_wwwj! lb_A 

jl ^jSv-C C J^p*>b>c^j ^ (Sj^ ^ J^J 4Jb>- ^ — 43 . JUp*) b>t-Jj 


2 I 00 j* [£. I 


i7t J (^1*1 I 


^j- 4 j 1 J — ^ b» j-^j (j— ^ b 160 (J4 J — l — * 

4-Pjv^u p ^lll oJg- wLj^j cl) i ^^SCcj . Aj ^O pJl ^c_j jU ^ ol p>c^Jl |f .lg.pl 

.A^pLo-?^ Jlo-Pl £^V-blj C4_Jj>cil oL« ^5\j-l oj-bb jb-^Jl 

. j ^>- 1 b^LoS" ajjjJI 4j>tl_^lAJ L>tL 1)1 ^^jt^jwLLJI 1)1 j jjl jjj 


jj! 1)1 wL ^7 1)1 ^j__5or c J*ojL>til ! j^>^\ I j & o jJj>- 4 lb- ^ j 

1) L) J.S -b cjlill .4_wwoij jjxj J «^bjJ 4 L^jJl o yt > Lb 

jlp jbbSfl 0 h%» (3*>bJg| J,l J,loJj( pJsJLll ^ Tundra (Sj-LjJI) 
jg*J ^bju oj-IlJI 4_a.Ig.L4 1)1 ^1 ojLi^l j-^r j .4lb>xil! oULdl 1 )Ul 11 
cJ,LojJl o ^Sol UU2J ^ ^j -^> jVl ^y* £j f> J— 4 Ck-l^ 9 

.^jLL^Jl l3VI 4_J_P j 4 (_£ jjl yJ^^l (_£J~JL£-1 ^v2_xJl j L4 0wLoJ>tl4 o! )U 

b? j^S"1 Ob^ll j 1 )jj wL^Sl ^J,1 j ^j_4 olol" ^1 p S^sjlII o j_& (_£ j 

0 jlAp J . ibtll ^1_P *^b& I ^jgg*- I jj£> ^JSClUj j $(_£ jJb t — i^jJl 4j j3*tj 

.1) jj ^xJl J-w^Sl ^Jjlj jOtXj -Li! j ^bg-l ob^ll jlp l)b cdJJi ^1 p 

Pb l^v?l 4jb cl gjli y, jJ> 7-I c_b*^bJl ^ ^iLj V 4 j! * Pj J 

0 j*AlJ 1 4j2.lg.L4 4 (jlid.! jlp 4^o-^sJl oJ ft JS' cl^^-J • J2r 

c_£ bf c4^j^o o^l obr j-^ ^ c»_^>-wwjj 1)1 o-L_ o-^cJll! 

.(^jl ji-1 (j- 4 4iL^_>- ojj^ x b cl)Ltsil ^j-4 wbjil 


SjlIEj J9-L^ 

aIS^JL-o^ ^0^ j_p!>U! 4-lg^.lJ wbu jl LuSo (. y^2J>- J->- (^Jl3 ^il 
^ w\j>- ^1,1 4-^L^jj 4-pl.yg.3l 4 L^jJl 0 jJb Lb ^ 4-^wLd.l o! jl *Jl ^ 
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<==mNI 


OJLjQj 0 jj J (j,bj jbp ^1 bb .4-jiaj 4lS\2u>» C -w^Jj c£— 3l 

£cll> cjLtll ^LpJ • o J jtilj O^uL 4 j li JbJbj -bl *£jJb 

jbp ^4 ^ib*Jl ^bbl ^Lo^-I ^jj» 4jbll ^ 25 <bl ^3 LaJj>“J oJj>clll obV jJl 

25 j^*b Ow\^till c->bV j-Sl i*l <J,J lbjfc> l£ . 0 j-j wL^Sl ^J,l > 

^jwaJl CU9 j-<b c2009 ^ — P ,^ib*Jl bbijJl ^ 4. jaij 

j^cJilll ^-oJ-ll ‘, - ■ ■ " ’ c4JL3.jJl d- , l^b__P Jj 0 w\ PxJlll d^b*V ^Jl ^ bp 

OwbwLiJl 4j*jboJ,l ^ ^J j}\ ^Jl J & I jjfcj .^b^Vl ^ I £Oby23*V 

jbaojVl c3j^ l-b£3 *L^J^ ^Ll3*“Vl 0 ^Jkbb J-«bcJl ^ ^IbxJl J jjJ 

. (J-y^L^.^Vl bbijJlj 

c^ulbJl 4 * j^l i^Ab ^4 J 4bdJ o Jj J-P CJ>1 bb^- J 9j 

VJ 4-lS^Juil J >u . LilS* ^j^Jl 21"^ Oj^j V J-^ j * VI 4 jb^j ^ 

^aju iUul 0j^b>7 s-b<d_P Jbl Jjj . <L£bbiJ LS^bg_L^>l 4 jL> ^ b ^ (J 

.£*jIj j j^j2j Ja :>&_> ^i obi ^>-^1 b. J L> ^j-4 bl c 4 *ialJl ol$-lj_ 

; ^ L» ^JL p s-b<J_*Jl c->b^ J* oJl£uj 

^_1_P ob^jbail J >-! ^2JJ ! 1 J_*Jl jjbl CJ>I <Lb ^ ob" jlil JSV bl • 

jb col > j-lll JjlbJ I J-*Jl j-i-l <JJ>I <Lb ^1 ^c_jjl j-v^-!l (Jl *“> jl 

^ ^ 1 ^_>->c-j c^bj2_aJl I ^^vwOw^vbl $- b»A c I 

cPaul Crutzen l)jj j £ J jj ^bJl jJ c^aJ-l .^jVI ^ 
4JL^> g-L^jbl ^ oli ^lil c 3 *^-bj cJj jj ojJb>^ jjbbl 

0 jjk jJ^T ^ j *L^J^ 0 j-&Lb c-JJ ijj 4 jjaXsJJ j\ ^-1 

^JjLS^jbl jUcjbYl ^LoJJfeb ^1 o-bJl ( 3\j b»J_LP C 1991 ^bp (j.1 Oj— S^obl 
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2 1 00 j* L a in >T I 


i7t J (^1*1 I 


iS oljLL® 10 jiW c£-U! c<j-uLiSl ^ ( jj jjU-j) J — ^t-siaJl 

jL>cj2jVI c — ****£3 .LJ_*Jl oLiLi? ^ ^oJ^Jlj jLxJl 

o ^1 p < *-“ ^^LaPcj!^ cs-0>-o0l 1 p| 

Jx>- \~oS cc^jL^j ^UL* ^ Ip oJj>-!j ^->-j«^ jl-XiLc. L^-lS" 4 *- 3 & J)J\ 

.^il*Jl ^ ojl ^i-l ol> 4-4j*^Ul oIj jJ-ll j^S"* c_^L_wj>- 

^ 0 4j JjLlL* ^2 xj 0] 3 cAjJji-l 4jlp ^ l)I 

jJ 3 ^jp <— ^ jju V 0J I 4 S-jA^I j . oi> j L>- ^Jp 4 ) j Jj 

® ^ j*y 01 If! ^xJl oIj jlll 4^l^> 

yS> 4-jjLi-l jIjVI C-* >15* j\ C j-o-*Jl 0jw23 J i \ jjjJl C-JlS^ Ujj .(lL«Jl 

iJllA jlS' C*^-io3 . aJL/2 VI 4l^-Juil I J-^l Q2> j ygj ll 

l)15"j j jL>c_ail j xj 1 AIp jl l^VI (J j <J-J *■* ^ 

j^S" cpJjA- Lj^jl wLS 4jU c4j ^ L» 1 \zs>~ £_£j lili . jj jjLlj 

jVj«^ 0 jO- 4 100 (J,| L^>-Li- 4 j2-ISs 0I olj— jwLflj jyioj . ^il*Jl <^L>ol ^ 

cliij-4 oj j>S0l jLp l) 15" lij .4 JjVI oljLi^-VI 0 

L<jf ^jJj2j ^jJ p 0 y^j>> 3^ < *-~*^ I ^ ^ ■■0> 4 S L - ^ 

. ^lliljlj Ol-*-!l (_£ ^ jLjJl viJJi yy 
J^yi\ o Ij jLo-jSol s^LSJb y5*-l i t, JLpxI^JJ 

^ 4_J w\_3til OljwLiisI < - ; ^ wbjJ-1 

jIp A-wo^ 0 jj>X - _j L« 3^3 c 1 1? >>0.1 ^ j~~^ 3 ^ ^ c 

a5 ja>» CuJpI 0l ^ xj . <• l ^ ^alC 0 wL^Sl j 

I yu> UjjjLJIS' 2 — j V j ^j— * 2-^j aS'jA lS -*j cPlanktos (^j — - 
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<==mNI 


(JLo-Jj $■ y>- Jj>~\ j c JL>- ^y* ^ (J, d» Lgjl cL^J 

aj ^ xJl a-pIjJ Jwo^cu ^jI^j oIj^-I J««l ^ Lp— JjJjLL 

d-> jXy£>l dJJS J_XJ $-1 J gjl 0 wL^aSI Jlj jl_P [ jj^2lS, C.^>gJ 

^UJl aJ-o-p ^iJl— London Convention ol jJJl 

dXLiS'j . aJ ojjb \jj* (^LpjjI OLj) ^o-^o L« — jl>c_Jl oLlUJ. 1 
. LlS^-a < <> jL>dll 0 .-L& l 3LLI Jl Owt^tlll ^ *^1 d- 5 l-P^-o-^- CdP-3 

. aSjvj l ^jA Jj J^ojjl Jj 2 j LaJj_P Aj ^>d)l c.iiJj C^lil J 

aJ-o-p cl) j j (Jjxj i j^a j2j d- — !L i5Lla iO jj ^S sJl Jj — p 

^Jl aSILJI olL.^ cd*dil 0 jj ^SOl J-w^Sl j 1 " ^d-' '' ^ ^ ^ ■* 

^2-^ c-3 <uiJj Lc.j cAiJl aJl^j j»j (31 ^p-L; J <uu 

c4jliSol Ali&lj (l)lj 0^3l ^0 ^.Lij 3 ^Ais (1)1 j»-P j j 

. ^ JjujJL) jlU (Jj^I ll) jj jSOl d^ 3^ d/ 1 (_/3>3l V J 

,^-wi- jd jL>-l J jl -Lid j 0 j — w-wdil ijlS” c2009 (“Lp ^ j 

c Mountaineer (3— A“ jL) SSlkJl di J__jJjJ ^ iUl) j_ ; 

^p (l)^j^^J^ wX^*3t ^0 (_)^3 ct-a^^-^3 1980 ^1 p (— ( 3^^ 

3 j >- j 3 -3 oJ ><3,1 olV jJI ^3 *3^ (J_j^ ^ 

^jIp JLJ! jlitJl ( jA>- 1)1 t;Lll il)3 j . J j*Jl aJl^p 1 _j^ |%-?«jtJ! 

iSjLgJl ^ d jJjjJl j—a dls ^ 7800 

oila (J jhj J Lsjj (jlJtljl (J,J (jlf l^j ^3 jll 4 I 3 j3l (1)1 l _J^' 

ijlSvj jj>\) A^jii (_j— * 33lll ZS'jd Jl la •>- j j Ij * .objUl 

3I? d 100000 ‘American Electric Power (jjO 3— (/SOl 


455 


2 1 00 La <Lji tT I 


(J? iaj I 


jt^Jl I jjfc> ^JjLCj . ol j LvO ^1,1 o-\ l L) j Jj /J1 J 

1 3 -gi ^^Ss-C ^jSsi caI^x^JJ Aj j_L^J| CaIjIjlJ Vl laJli 4 j ill ^ 1.5 

ouJlSsjJl <Lo-i £_Jlj j . Ajlil ^ 90 J s^j L® Pji^o jl a_ jL^jJI ^ 

^SCoJ.1 c j*®VI aj! wLj . jVj-^ 0 ^J-® 73 3 J-Lil 

aS*)Lo_p o y £_JL*a-® axjjI JiL® i(j y>-\ £__9l j-« ^ APjwj ^3 ^©-jl 1^ & 

Ail-jail ^4 JjLa jwli jjbj) Ail-lail ^® ol j CaI jl JL® 6 -Jjj (j j 

L5 iJ ^xJ .(Megawatt Valley (oljb^-Il (J^j) ^1 Aikdl dill 
l® L>c-s^l j ^sJii 1 j jj J^p aJi©ja jLzo ojyS caL ® jlp 

jlS" 131 L® j! cAjL^-JI ^ ajw? ^4 j jj wL^Sl jtf l)15" 131 

. aJ ^J-l oLil Ai Lj jj / 1 l2-o->- J^juJ Lc.j c$.liL jl *Jl 

j^® l*J^ jl 1 Jj>- ^j__5C©_ll C^l^sjJl JjjL>- 131 Ail jx P 

.(_^jl ^Jj ^L^^Vl o jJ&Ua ^-® J~®lxJl ^ ^1 oLj-aJI ^® ^cjj-® 

A-jI J ^ il A |> 1 w\ j >- 1 ^1 ^1 ^ * A .ulj ^il A wMw\j_^Jl 

JL*~Sl Ij j'f^ ® *<— »a L^©5"" l-v^-*>®l l o j^-l (.Jl^^-^l ^l^sA^f 

£tJ j5" . A^ A J— L»V1 I J-gi j^-wv-OJ>tlll ^j—Jwb^il j jjl ^4 J . j J 3 ^^Jl 

^ aj^Ljj j-® ojjiJlj o 7^-!' J- Craig Venter jC_lJ 

human ( 1 ) c 5 7 ^-^^ (* j-^r^ ‘—^ 5 Jj J,l o^l ap ^ uJl aJLp oL 5 j jl5ol 
Jjij . jJJJJ j>w^>J.l Jj^-Jrl ^ ol jj-^> J.J qL^jj genome 


t^AJi ^ _j j_Ji ^ jJi ij jS\il aj' jjJ'o^U-i J-.15" : human genome c 5 jAJ' (*j-^Jr' (1) 

0 y> (olj Jjil) (jw>r 1_J Jl 25 20(jy. U ^gj S' (_£ jAJl jj .(DNA) |*-«lj I jl-< g , I . » -l i_J 9j*J 

.(cjLot«^Jl) L>-j j 3 ajua (_5^ c^JjL-l ol^j ^Jb 
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OMWlI 


J-JlOjJI jl £c-«b y. sjL^’b ^ j-^>&U j ^-b bjl) • 

^j^jT C.> *>o ^c-^UjJl D * *bb^ O^LpI (J,l jbL3 i^3 J-£j j .(1 gj ^j^li-l 

l-g.^Lo-J cl o j3j ^ J-*Jl ^ « L^JLxJLj ^JL>- jl cl ~>- ^ aJ 1^1 J_;-bJ 

^1,1 4_b Cj%->cJiJl c3j >■ £jL^» ^-4 0 jj ^ xJl J ^Ij 

c < 3^1 buJb ^]l la) ! s h^ L i^ .O^L* ^ x**Ig jUtS* co^UjL* ^1 j 4 

^1p l3jt> Jjujj ol^S" <— 3 ^ill A-J-l oUjISoI C(j/u*^L« Lc.jj 

O^bj 1 -^.lSCc CL-j>o ^ .j 1 j-i“l Oi-h 4_pljJl j .(1 lS" ^5" 

bJl) ; <J jl ijj ^0.3 Jj3j .jt-^cjjJl i3j — ^ jb&ojVlj 1 £^-tbl 

jl^» ^bJLll a 4j3vJT 4-IjLa obJlSCab ^_Ji^>6j (Jb>til lw\ A 01 -\ <il*j 

. Qj>» jJl y> j JjLp 0 y^s* bC.j C Ajjbo-^j jbJl oLpIjU^lII 

a^L>o ^b_j jJ jllp j — aj cFreeman Dyson 0 01— i c y J— j jjj 
j-&j ^a-j1j jJl 4_^>wL^Jl JlSCil ^3“1 0^— a. cPrinceton 0j— i— l> ^ 
wL^Sl (J,1 j bo-^J Oj^sj buljj 4-^bj»g_Ll jb>c-JjVl ^-4 ^ jj jJU- 

1315" 015* 1 c.j jb>s_ji>^/l oJ a y* b jJj y 01 01 — C J . 0 j — i j$0l 

!(Js.L*LL> 4_J>c_Jl 4 3jj . j3-l 3 J— ! ^^Jl -b^-*0Tl ^J,1 j ^ p 5^0b 

lwbj^» L^e JJ .(V j3-l ^ 3 jJ w\—w3"l ^Ij ^i_P 0 jig **^Jl lu^JT l a) 

Ob ^L? Lll ( j-ojJl 4 jujvj jb>s_J^l) y» (0 jJ ^^il lO^-j) obo-wvl b» $-b0oJ 


. ^^\3l w\_w^w 0^1 ^a,b 

31 -^j 4_u! j ^Jl 4>^Jj_^Jl ^lJj>tl^V (^1 (Jb^l ^A bo>S^ c^^^i 

Jj>-| ^J^JLwwJ V ^4_jJbi-l jtfVl jJj >0 01 wbV C^— ^lj 

^ ^>6-o-3 . 4j Ojb^ b^j ^j/2ij>tlj ^Jl bgjli 4 _Aj Jd b obJ~l (Jl-^ ^1 
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2 1 00 j* L a in >T I 


i7t J I 


jtil cli-S-bl l)j^J wli c4^Jl ^ 1 .jIjJ oL3-l (JlSs-Jol Jj>-I JSV b\ 

151 4 — *2>l>- Cob^~l ^>-1 (Jl-^-^l ^ — Lp 0.3 y^SlA j \ — P 

. ?•! jjJl 4 _LJ_v*j (jjl jl» Jj>oj CObLjjl y» ^ jJ 
;Ur p ,l]ljjfc> ol5" 4j| *j 

<-3 c^bVl y* ^ Cx~^ . j L>I?ibl dlL ^1 J-_j j-oJo 

0 ^.w^LwoJl Jj>0 Jj>“ ^1 4 _Oj-4J 4.1 J-4 (_£jl ^“1 ^b^>“Vl Oj—JklJ^ 

. L&l Jj>-I J~3jj ^Lp ^jij^r 4jc® 

(J . 4_<wj 13-I 4>- o aJl <LoLaJl 4-LLail 3 ^JL*Jl 0 jSvj e_3 j ^ j 

Ijj (, ^j\^- ^ j\ ld^3 J3 0 cO ^ail ^ Jj 

^J,i jj>tili AiilaJi j^i s^>» j 4_ i ^ww<>_jiJi aSILJi j j_jJi ^L» jj VI ^t__ jj^« 

yjj c-3 j-^» j .(^j 3jS^Jl ^Lp j^iSvj taL^ipl Jil ^Ls^iil 

Jj jb V->- (j^- j jwL^Jl L>- jJ jjSC> ^ ol j jialll j 3 j-wJl j5 0j ^ 

^ 0jb3 C (* — -* l/*J *^b*Jl ^ c£jl J— ^1 ^L^-Vl 4_l5LiJ. J-^rSfl 
(Jjll ^1*3 jjwL^Jl ^1_P •-^■-Ixll 31^.3 VI ^LS J»3 (^1 £4313-1 o^biJl 

Jl3l> J ^4ilkJ( jJ jli 4 jL^JJ <^j 3 ji jJl c sAflJl 

.Ob»jjl 2) Jk2s>n JJ I j-La« c3jl 


(599 UI ^LoAj^M rtfilh 

«* 

c4_*j*Ul JLpI ji jJu 4jLi> Jj J->- jLj>- c 0 yi Jl <J jJl>*j 

4-^V-s^ 5 ^5^1 I3 j^ 0 ^L»jjVI 

,4j^ju^>jj I oib *^b>“ bJ ^3j I C.JJ C 4_J_illl (J J U-l ^_oJ>- J,..^blL! 
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OMWlI 


^Lp j-jI j 0^3 j b^>> ^1 _p ^-Jl I? Ailb wLoJi*j ^ ^ 

If! 

ASlb wLo-Ixj c(Ajj jJl AjliJl loJW 1 4_^xbT j) 4 3l_bJl w\J^J ^>cJ 

^cJUj b« J C4JjL& OjI aL>^I^j Cj)^ 3 olji ^ip vi 

. (AjLLJI jJi ^ob) ! Jj>- jy&J j»Jgp| A3 Lb 

4jj j-Jl 4 3lbJl ^1 *Jj VI 43 Lb Jj—^~ C jLb-JLoVl 4 3lb ^ ./g.^jaJ ^ Lpj 

. Jj O ji Jj-oJU ^j-^LS" l) I j_gJ 4iLbJl jJ^2_oi 

jvj ^A>j c?-Lo^Jlj — ^o-aXJ! L» (_£j jJl ^1 — aJjVI AiLb3 C|t — *-> 

C^b>cJj J jjJl ^1 * JJ VI 43 Lb ^j42j J jJ ^ *b~-v*o jir bl j . ^ j ;>cjJl 

(_£jjjJl ^b»JjVl ^jLv^-« 3 ji J ^jbj . c. «*&, Ij V 4-ojI3 aIjLa 43 Lb j 

I j^Sl 43Lb (_£jjJl ^b»JjVl ^jlbjj . ApL*Jl ^>c_Jl ob-« yy i^JJj 
iS y^~ c^jbwwo s-LlI obij! 8 b^jcs» 4 ^-L>-j 3 fjixb 10 jl-bLc. 

. J j/Jl ^ 500000 J 4iLbJl 

4lyg all 4-?c.^bJl 4 <L> ^b j_^J (_£j j__Jl (jl b*tJ VI ^j wJj) ^1 *w\j VI l)| 

4 t J_P AjjLp 0 ^5" -b kJzJj j^>dll -Ux3 .4 $LbJb 0 ^50l J—jjJj 

£^bb jVI ^ L^jjl j 1^ *J O' (J,J c4-jibbl JjlAj I j-b >-j j JLgJb 

jl A>-j^ 0 j ^b* 50 (J,l ^>- (J,| jl *-Sl J-s^2j b«J-LPj .4 IjLa ol (J>i 

c(jLp aIiS"” jSbl 03J->tll L— 9j jbJl L_^www>J>“ OjOtL* A>-j^ LbOi J >b 

Juv^j I b2J«J L^sju 4 jbJl (^J>- jjwL^Jl C^l j jj 

j j^Sj C 4_JLo_*J( i^liJj ^ LaJ-LP ^xil ^b»JjVl 4 !bb 

t A3 3 jiSl jJ>o ^Ip j) . jbJl (J bcLil ^ i. - 43lbJl ^y* Aljbfc* C->l 

Lawson>s criterion (o j-^»jV jb^) 0) -b.V 
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2 1 00 j* La <Lji tT I 


i7t J (^1*1 I 


4j>- j Jj c4_Lj*_* 4ili5" j jwLjfc jlp J.P L^-^l 

4jllxlil 4 j*^LlI! j^dJl i^iJJjj $-li Jl 13 J . 4 J_^j 4»J^4 j OjLflJ J C4 _LlJC« OjI j>- 

i\ j-oj C^>-LaJjl JpLaj 1 JwL! £z,^2j cC^ 3 Jlj COjI J~ l 4 _>-j^j c 4 sli^ob 

.((_£jjj JpLL» J bjjj b^LaJjl J C|*-^r ^ % ^ rA J c4 t JL^jjJ-Jb ^JL^3 OlS* 

^c-4w\jj (jl Jl J.-Lj_Jl jlp [^‘’L^Vl I-La (jj I-XJ 

. 4 SLL 2 JI ^y» 4^Jfc >j oLo5” 4 j2.1L> ,4 c 4j jjVI 

. JjUjlJlj 0$-l J 4-J JxJl 4 SIL 2 JI tjj L 4 flj L_<J c^V l)I ja. P 

^jJ» C3 JjLp jj 4 j jl J v^jJ J j-L^Jl jlp ^jAJ^e-wwO (jl ijj Ji 

j-JJI jlp cprotons (1) olJ Jj Jl J coL>-jjJl 

. JjL& J_>- Jl OjU^P 4 _o*_£_j> j_J (. 4 JIL 2 JI ^jA aJjLa oL^S" AjlII^jj 

oV coUIp^VI dJ-L> J ^>LJl cdJJ3 Jp oj jLp 

jL^j (_^jj-Jl ^UjuVI 4ill? ^->s_^u L)l I *Lp jr 0 j-o-pjj $-LJjt!l 

C(J jLLJl J 4 b jil j%-pl Jl ^ JLp J xj ^J\J • LoLp ^jJUP ^ Lp 

L£ J j-Jl £-JjJ V! ASli? (jlj _bl JIj» jj>o Jp ^Lj^Jl s^LoJp j-v^l 

.2030 ^Ip ^j - 4 *XxjI ^jJ cu3j J Ip.j c J^l jl J cpli Ij^Pl OjLs^> 

(_£jjJl ^L»w\jVI Aill? £jL^« (S j—j C(l) jJl ^JL^ILa ^ La 4 I 2 J- Jj 

• L ' _ 4 Lj Jl ^3 O^JwJlL^ 

(JV-^^I JlSjj vi^Jl J 4 alxJl J j^oJ>- l)1 9 ^...JgJL J 


LkJ ^juj ,j^J oU^w>r ^ l)_j5o V) (Jjf j*-^-^r **— 't lS^Lj ^oj 015" ipfOtOIl l)j— J jjJl (1) 

l)? VJ L_^Lo^eJ UU (Jil *J 3^>- y> O j ^5” ‘Usx-i aJ cojJJI _J^_J l-L-jti l_la>- 

(^jdo.ojj^ruB* i_Jl*-^> aiL5 ” j .^JL» Oti 
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<==m14JI 


cj t ^y> 'Jk d~>lS” j Jl ^Lajj^l 4 9 U 2 

sJj><jdl c->L>V cJl5" LoJ_lp c 195 1 ^Lp ^ ol 9ljb>-^fl j 

^Ip co^jl Jl i_j 1 ■ '»•»- ^ ' ^j- j^»J| ^1 ^-Vlj 

Ol JS>- J 4_wL^Jj._LJ& 4 bl3 J jl ^ j o-^- 

o^*^j pLJ_p jl c4_ai^a 4 ^*}LpI AJgiu j SwbJJj aJl>o Juan Peron j jjo 

l^bLuul ^j\jb| w\3^ .^jma. wbl 4^lL> ^^Lp 0 La«_\j2J I ^JLA>- 

J-CU j-O t »3*^-P' 4 j>cjLv2> ^1 J ygj 4J.5 o C (3^-v^J V 4-1 1 IJb J cl *-^l J 

L»oiJ cJii^ jyj^>-j s )!\ bb ^bij bjjs-j d— >4j .New York Times 

jll P (jlS"j . (jx.f-tJte.A Jl j jjlSl 4 <Lj2^- ^ C^~bb3 \ j\ s 1 -wo-lp 

jJU ^ i c 4 JliVI 

c^bJl thermo tron (b j^— > j^^ll) 
.O^rjSU jJU- A4 J co^ jJl£ 

^slSsJ (Jlj_J La l)IS" !l C(j5-^J pi <d-*Jl £-oJL£f IpI J 

C4-J-J>- jjJL^Jl 4 JLj_aJ 1 L^JJJ £^a ^ ^oJ>c_ll 4Sb^J ^ (_£j jjJl ^La Jj^l 

<^Jl!|j (^j-Ul ^ibdl Jli JJllj . ^Jib-La ^UXIj3>7jVl plp^V! bl 

^1 c5 ^Sfl o-^l—Ll dlb ^3 ^—pI ^1) :^wL-s^Jl IwL_^j Ralf Lapp s->V 

.($•1 LgJl £b jYl L^A^*xJL_wj 

4_Ll3) jt ,»| ^JLJJL>-jVl b*^ P^fl ^1-P ^ ^L>c-s^Jl cdllbl 1 a bl 

L>^ David Lilienthal JlbbJ d-dlo c£ji_ !l iUJl Jib L»j^pj .(pI ^1 
:Lj£ b j-wL1^>-jV 1 bj^o bl (4_v^ ^^1) bSl la cJlS^ lij 

•(^ y ^j) 


Jj j-oJj bjjo ^__il Ji cRonald Richter _/— * ^oj -DUjj 4^»l c4_J 

^-P A5lt w\_d^Jij w\_*j (^bJl^ c4 P 


2 1 00 La I 


i7t J I 


\ ca1?U*^j 4j23 ^1p OjjJJ COwbwLiJl i? jJcJsJl Ap>-I 
CUL>- |*J . U-g <jL 1L>- I oV CllM 1 AjL>- ) jjl}\ tjl ^1 

JLJLjj JwoJ^a OjjJJ JJJ-XJL® jl j L» J-1P C(J,LJ| ^UJl ^ 1 jp-l 4 jlJL^-I 4 Ui- 

cl) j.JU 1 a 1 | LoJ_J>t3 . L»^U jAJ LaJju 4j! jPj l3jv 2J (_£ aJl 

A3jJ ^J-P <—*£ j%-> CjUI JJ>- L-jb <_jLwwJ 

I) IS*j ^JpLaII ^ ^jjLJl *- pjo l)I aSj .(ajjJJI aSIUII) 

0 j-JlLuiil ^ *aj_Pj • LS^ ^ l/^^ 4 c£i j II 

jl C jbio j J — O^a ^ (^[xS^\ OUU — p) jlj — >- ^Jjpl _/^ <j — 4 ^ — *-^3 

ai j j aJ jp4 j 4 i! j_*_^ ol jJl (j 4 01^" laJ baa >0 

. a ju Up aUp ^SJl 

Stanley Pons j— >>> pL- U-!U- c-JlS" Sj-g-A j^Sfl A_!bLl jl jyJ~ 
jLk^j iV^S L_1Lp I_*-aj ‘Martin Fleischmann jl_o_jJi j-JjU j 
«. 1989 4— o^-j University of Utah oLJjj 5j*^L>- ^y> 4 

4j>-j^ ^ ^Uaj^l U ^(pjbJl ^Uaj*VI) oU<wl U LJL! 1 o-^jl 

^aJl jvz^s* 5-Lll ^ U_Pj U«Jl olIlxJl j*«pj aSj ^xJl ojl p- 

II) l ^1 ^jp-jjwU^Jl olji jgjL»p ^ c U 4 j aJLi cdJ-Si a^j »>wwo 

.oabsua J ^p 4_bU> 43 LL? ( j^I_L?I ^1_p j) *1 ll ^J^s.aU ca^-ajl 

Iwi-A U jUj ^luil ^woj>- c-~x^2 ji . 4j j ji ^lUJl 4^»a_v^ db IS" a_5Jj 

O cUL>c_P J UV.J • IpUcjU? jwL^ ^ 

jS* 43 II 2 JI wba_>- jv^P 4 j| wb p P j CA 3 U 2 JI A^»jl AjL^j ^j_P l) j )aj>tlj 

.caa_i-l ^ 0 j jjb-b aUUJI J jU»>j ca^-v^lj .o^ja >S,\ 
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«wwJI 


5 oIj jj 4^Vj d^-UdPl L« ol Pjvjj 

ol5jO L5 ^ j .National Institute for Cold Fusion ^jLj' 

Jl ^ fj& OlJb 4 JbLJl oljl *^wJl 4 pLl^ 

ol J j cNLo-^rjj . J_ jJj£-I ^ d^L^o/Vl 

.ol^LxJl ^y> ^ jj Lulls' j ^jLJl 

i?L»jl ^ j>£- <j\_Llp oLo-Jud^j jj jj c — Jioj ^_1 pj 

Lj? ^p j &i ^ Cj~~^ j lSj\io ol Lo-Aywj $-1 oJjdl 

.4,15" ^IlxJl L&ljJ Lo-£jL» ^Lc«j 

c4l?L^Jl 4 jIp ^ oj^_>-Vl O jIS* Lo~U Jju d^JJLaj j j^Vl (_j—^ 

^cjlllJl ijJJj ^il*Jl $-L>ol £^oJ>- ^ s-LoJ-xJl * olp j- 0^7 d* !jL>- 

4-J-oP- (^1 ^lljl ^ d->lp ^ o-?^_ 1,I di-L £-«j .4jjt>jJj 

4.,^> all ol *Xj .3 jl Jl ^L»jjNI o 4 jL$j ^jlpl L* j kj ^^llsil l?l 

d^P UflJLvl 4_Lj<_» d->l p j-o-^f db 43 jjila *. p| J J-^.,L? OwmmJ 4_j>- d^ H? 


.^L>cJj 4j ^>dJl J »£■ 

d^N^L*-* ( J-d^>dj I j^li J_fl3 . 2JLJ.I ^ 4j| jj 5-Lo_LjJ| ^x-oJL^f ^1,^1 J y^-\ J 
Lo-£-o-plj*« d^ )IS" 111 4 )V cVjl .4 s^ilj Ufc.jJj>-jj ujl o-d-JUj J 5 Jj 

j-. c-*Jl Ji neutrons a, ol_J j y j^l ^ J J->! j 0l5d 

j^Lj jj c^j^Ld ^>-L»jjl jJ-^kL ^ m) y y iJ^j c4il i_-> j— s” 


-X*j dj» c( y*— s>5 oLo^v>- ^ l)j5o V) (Jj' |» r - > r “J 015" ic5 -neutron jj^ j-J' (1) 

jjr AjSfj . l) J j I J~^k I^"'^i •^T Ji l-)' t 1 — j 4J| 2j jj\ y» j *J . l4jfc 1 Ia>- 

. AiLi^S”! (.5^' Lif i4j jl ail cl) y>x*5*j* 
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2 I 00 j* [£. I 


(J? iuJ (^1*1 I 


C^» jO-Jk ol jjj C 4 slkil (jAjdJ cOl^fwUjj cl .o. ^ */g XJ 1 j| jj 

^jl*j oLJ~l ^Lp VI j L« oLo-^wUj y jj j! 4 jlJL>- Ob 1-iJ . (U j j-J j 

Ji UlSo cbjl j b^-b^Ail 1 jL4 01 .^__>cJj 4 j 01 

00>-OwJ3j jj jj 01 U > - cLJIj J j ^>- c— -^-^o 1 >0» 

L» c»^-w^ cl jJ - lj . b jl ^>- b j jj V p!j2j I^Lxj-OT *^ApIj2j IsLLv^ 9 

(j-uji Jajj 4_b\JT V ^jj^VbJl jv2-LP 0b c^ULJl 
lO-A OlS^Jj y ^0-J^ ^J,l J J Jjj <jy>- j j^-^1 4— -J 

.^t-XJl 4 j ^ laj (jy I jJlS IS\$IjI j3s-do 

iJljJfc* cJlj Lo 3 . lOjfc Ll«jj j^Vl OJJi cJ ^>- (Jjji-I 4 2o jl c4^.Lp j 

jUl ^1 *JjVI J^L>- |t- Al ^*“l 01 j ^r*“Vlj (j^J-l cl^: J 4 ^?jIp c3j^ 

wLo-xJU ^>o ^1 p ^jlOl ^1 «-\JVI £-w^ ^i 01 ^ 4-l^Juil o^j J 

3jL^> iS ^ £—Lvi? b : Jlj_^Jl ^^JLj (Jl>- g^l ^ — Lpj ,c3 j— 5 j^j 

aL15 ^ Ip ^^JLj OJ ? ^>-Vlj u^ ^1 uv. J o-*^ Ob" lij 

• 0 j* \}f (J? c jLi^-VIj 4 jl jSldJ 


jbJI ^Lo-lj^I 

^J,l 4^>-J2 Pj 4JjLa> c^j j_JI ^L»w\jVI aSII? blj>»j JjI ji oi oJ ^ V 

# C_^ jjtil L^jIJLj OwLio Oj^j ^LoOxJI jy£]\ 

j-LJl ^y» Ij-b (Sjj — ^ c Jliil 

ob>t!lll Jj>-li .4ilkJlj 0 ^jj- 5 ^ 4 a.^J2J1 4jL^jj iw.Q.jg j 

.ajjL^ ji ^J| ^J| ^ j &j c^ j-J-^Jl jLp c3j 4j jjliJl 
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OMWlI 


c^pIxJ^I 1?\ JuJl ji ^LaJJVI o j > ^ J> ‘ j ^ c ^>-1 0 j£a .iM laj 

(_£ j**> ^-oJL-vO V ^Ia>- ^JLp l£ j-I^Jj jjfcj cAjL^-JI ^j> AJ33 ^jt-JJ 

L5” jjj ^L»JJl aIs^- jl s c VLo->-Jj . aAO^ ^ j^*^ 3 x-vh.J 

0 djk) ^ jJlj jJl jlh> -stub J o-xj Aj j jj aJ^^JT. Aj jUL* C Aj J jJl A__jIjLiJ| ^jA 

Cj»lp JS' 0 j jJfl.^-1 jIwj aJIp Aj j jJl AjUJI l-O^ UV*^ 

.(^eoJl j£J*>t* J»! OjJ^>- J^j 
jLgJV 01 V jJi ^L«JJVI 01 1 — o-S" 

CjL^jVI lO^J A>j? ^P L»J^ j j^J ^0l ^ jOlj ^5^ jlJfl-^Jl £jL*2-« L_3V >®J 

^ ©j jl^i-l ^ jOo» aOIp ajj j-Jl c-> 1 aJj>til oOl?! ^1 p ^ ji^- I $j*V 

aAjL& oLx>-S^ cJ^JuisJl l_3UL> I w\_xj ^>- coLaL>0.l jOL wd jjj . LgOi 
A™^1« c A-3 jjM oLil Jms^sjj c c-JLygJl wbJ_i-l J^. K&J jl Ojl j A-l 

China (1) (0^— A^»jjta») <±ol_>- ^ y}& cc£jI_>«j jl_j>cijl J* 


.Syndrome 

^jp c^j-vJ-I j| J— j . Lgjli ^ Uld JLJ . si ^ j jJl ^1 * Jj VI £— j L^ jl 

V oL>clk^l j 1%-jfciljill ^ (j j jj £-L»JJl J^pLL* jl g-oil 

jli (.(£ j jj ^UJGl Jp-IjLI JS*}IpI ^ lij t^Loj . aJ 

^Ip ^LaJjVl a0_*O 013 jIjj C A3 ^xJl jljJj>o AO“CwJl L»jVOl 

J-pLiO yCj l)I ^y* V-M jOI ^UwdVI £jLv 2-» clwl^Jfcj . j jiJl 


jL>0 Ju^s-I j jl. , ,:.Tj tO i)L>-j I JLJ : China Syndrome (1) 

^ js* j-* 1 cij 1, c^) ^ J; 1 - 511 ^ jL J | J! »js* J- 2 ; J* 
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2 1 00 j* La <Lji jfii, tT I 


i7t J I 


. <dol>- ^ jij tj L>- ^ UliL ^wuaJ ^_Jl3 c^jvj J»wwvI^wCu 

oL>oj jfT y» cFarrokh Najmabadi 3jjE J j — < k 

j^P jL* LJ j jiJlS" ax^I>sj Center for Energy Research A-iUsJl 

Oli o y>3 lil ^University of California at San Diego 

0 Ak^eJj j\S AiL-ww^ ^1 _p (_£ 

. (Ajakill I A-J-o-p $-1 4 _jl* V ajL*JJ 

cc£jl4 (JLkj ^Lp cc5j j— J l Ailk l)I ij* j%-P L5 — Lpj 

0 jjfc> l)I LfcoLL* 4^ili OjOCv^ A^O ^Lc« .llLjfc l)E C A_d_& J_Ll bljil 0 jj£> J5\ j 

^L»wU! Ak^- 5-LiJl ^y» Jju Ji Jj>-I i]Ljfc> jS* AilkJl 

. JwJuisiJl -Us jj 

David E. ^j-db •iSl E j-^Ed« <jy-bkjs-^ dl *Vj 

c^iJl cGeneral Atomics (^j — Ex>» y\ Jl j—>r) j—* cBaldwin 

okV jJl ^ j__jJ| ^L» JjVI pLL» j*Sl 4 d>-l j ^Ip E> 

^Lcl AJlSCd ^ $-1 oJjJl ^2JU dK dj t OUjJl J ip d-L«) I 0 J >dll 

a_^IjJ| ELo-P j ! Jlj *-wJ| ^JLj J . ^UbJj j ^E Jj VI 

. (?Y ^1 cAj^Lv^3VI 


jjjlLILj gUttfl :ajLU^9Jf JLbitfl oUlLo 

. AEiil AjLLlSI CjI j I**Jl Aj J jj>- 0 J J-V^2J I J fc> JE" ^Jco (jl 

2 jj£p Jbu J ^JLp L^Jj ^ lll (3 ^IsJl wbwbdl 

0 ^ c ^ ^L o-Lp ^-^p\ ca^L?UE| oblJJl 
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Jj-lll (£j\ jJ^\ c£j j-Jl Jpbiil Jj >rjj cL^J j3 ^3 .y»S!\ Ajl^j c£j jJl 

International Thermonuclear Experimental Reactor L5 — 
oJ-_p <wpjJ c (ITER (jb_ jI) *— Ijl — 

.JjjJl L j\ jLJIj Ow\j>di! d->l jV jJl c4 

National Ignition jJl oLLu i]L& coO^dl o L>N jJl 

.(NIF IjUa^-Ij) Facility 

oldd«) ^ 4 !l Ojbj 4-d 5 j* ^ aJj 

jJl 4l?LJjl j jLa L& l)15"j c(NIF) (AdL? ^ (J^ 

J-o-jl* ^ £Jb Adi? ^Jl oldd« J pLL» Oji cAdj>-jjw d^Jl JjLaJL 

Lawrence Livermore National Laboratory (<^1 * ^ j y * yU ^ j ) 

^y* d -bV . Ad^ j jd^Jl <Lj £cjjl Ad 

. (J AjLgjJl ^ ^SCcN CL)b»*VI d^b jd^ djJjtSl j j^P 

^jjl j%-P ^3 . Jj^sJ A^» 4j ^>dJl Cj IS"* C JpLa-oJJ dJ-d’J 1 «Jj_Pj 

£_Aj c AjlJL^-I d^bc«li-l J «bc« ^ jjJJl OJ-£-?r^ Jj ^ Lp 

4Jj J w« 4 jc«L>- ^ C0j^U« ^dS'L* d-*^- .iJjjJ A jY J ^ jjJJl J~*bc« 7^^ 
Jbtd^fl obid» a_ jjj jLi c(City University of New York ^jj—i 
OjviUP o * 0 jfrr* d-JlS" (NIF) A__dbjJl 
JjL»N Lo->t-s^ jjJ ^L*d> 192 jlk) J CO ^5" C-^P*^U Aj*>b ^ — ^t>eJ Jjl jl? 
4 JII? -tJjj il c^-o->-i jlLjJl ^ jj—J ^ j.lg.L* L^jl . Jj { yjii j\ p 

,4jL^x j^-^T ^j- 4 Laa-s^ jjed-J 

^ (3^^ dJJi ji p c^ii-L ^*d»l c3*^ j 


467 


2 1 00 j* L a in >T I 


i7t J I 


J^ls^ ^_J Ip JS* yS y ^_J-P J-o-xj bl jil — 4 J**JJ 4 _jL^jJ| 

Lo-kj) f y* l) jy^l C^J — |t-^*^ >cj . 

OjJj y 500 jj j%-i» c ^L p cIwLSI^j .(jj^jjwL^Jl ^ — j L l^j 

-* . 

^y (.02 y>tll y V 0 yjt-*? 4p>- ^Lp jjJJl 4Sli? C^l j 

(j-* jy^t C4_^j,3 l)j-J-« 100 ^1 ^ 

OLv^J oUr 4_^Jk y!l 4 9 II 2 JI t^JJj (J^Ixj) U Ojl y>- 


4j>- p 


y>tL_Jo 1 a OLpj^j . (oj^^ j 4 I 2 J- ^ 4jj yll 4 SII 2 U 4 12^- l) j-..J-» 

Alii? c4pL| J_£j 4^»J_v^ 4j>- j^o J^. . jjgj L» jJfcj COjOCs^sJl 4pL| L 


. ^L» Jj VI 

c^- l)VI ^ — &j c2009 dJ-o-^l 4 — j y>tJl oi ^J,| j-^ — ^-j 

jlpr (Jjl I jjfci jj5C J 3 L* j^~ ^p J ^-®VI C-> jl ^ lilj . jL^-VI 

Lo.,-0.^^,^ ^^vs.3 ^ ^ ~ I lw\_A p! 2/^ ^ ^_^lp ^ . l^. ^ * *0 ^w\j2j 4_^LL? jJj* 

l)I ^1_P j%-o-s^-« 4 ili jL^- ^lp 4 5 U 2 JI J J yj 

43 iL? _lJ jjj C(jy>- J 4_J_*J| ^il ^aj>k_^i) OfciJ-jS^ ^j^Sv-C jjJJl A*Ji>l 

. L^-l* 4_^Lv^ 

&4 tr^ J-^ l) I ol £J~a (S J 5-1 ^*^4 J aJj 

L« Jj'j .^_pil I i-f! 4^%^l j 4_JUI jLij tEdward Moses ij-~^ j * 

ijLoJtj a^Ju! o IS” 4j| aIsJLp oi j >~ y_ jil»Jl ldj& J$ (_^ jlii cl- aJ 

jllxJl J& jjJ J-eJW jS\ ( j-P (J (J jSfl jl ^LJi ^^0 ^dj;d il*J ACo ^LJl 

Ajdsli-I obljJl /^-a wXjJjtll l]lcA CL~ilS” Ail (J, 1 jj^p! wiij .^o^-l 

wCa9 c a->- .->- ./ ail A-i-aJ-l AjJJlJl jA jL^i-l I jj& il)l J-aL*j A jlj ^ 
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^1 4JL jL^i Ob-^j ^1 p ^1 j— 3 ! j OlS" 

JjY l/^J^ ^Lp 0^°“^ 4__3lb ^j-4 jJi ^Lisl j-&j cOJ-^ — J ^tJjllll 
iJjwb C^LxJl IAa Jo £~a OJj>tl]l Jjp 4 jI 4jlJLJ~Ij .^o-Lv y>xj ^]p 0 ^4 

o>- (NIF) jil JbcA^fl oLij -4 ^jLiw4 ^ <l*j $. ^il 

^ 4Jj| j jJl ^LoJ-l . IgJ <^~JL_aJ--l (jOjjll <L£li?j ^oLoJ>- J v2J2J 

^j^-j j 0 jP.2 A-3 ^IgX«*j (_£ d Si ^ ^Jl 4j| ^J'jys^u j fc>j ^jlj^l ^ LP 

.^>tjjlxJl Od_j~| 0*}bp^ 4 -Lojc4 OjIj^J od_>dil obV jJl 
$-Ljj| (1)1 Jj) ^O'*’ Oj IS"" 4_J_L? jjl (JlxJj^fl oL£jJ» AjIw\j l)I Oilll j 

J-^LS"^ J^oL 4 .(^ I jL^>tiJ JjjLmJI JpLJsI jj-\_Ll ^IpjIS"" ^ oj-^*- jJ <Lj ^p 
ajT ol4j5TI UwLp c 1999 ^Ip ^ 4JU0 YI ^^Jp E. Michael Campbell 

Iwb j*j . (OjOLJ jJ 4_x_*l>- ^y» ol j y£ dJl ^Jp j-v^->- ObJlo od S" 

CO^JlSsJl OipUaJ J .£^-ljxSl ^ C2003 J*lp 3JI — :>dl Cs-Lg-b^l £cjjlj 

^jj^l ^^fbl clj^>-lj . jVjd oljL-wb 4 <jl jVjd jCU ^ o 4— A3 ij 

. aEjLS"” ol o 4j o» jo^b Jjtj c 2009 (^jb* ^ 

cjjJJb ^UdJ^I .(J-^UiJl ^ ^2xj j-dJl) 01 jLi ^ JS-U^j 

i^wbs-s^ 01 192 1 &o-\p ^JbJl ^j^JJl <L*d>l ^ Ip C(jl_xll ^ Lp 

LJb*-l3 4_J~I jZ>?-S£j O>o t4_JjJl ^4 ^50? jdS J^L AjLiO 5 0>- * U < 

J-oLb jocvssJl c_3wL^Jl I-L^j 4jo>VI 01 -bVj .Ojl jo ^ Lp 

^y^lj .AJliSl ^ 0j^ jl ^ 30 jjb>«W V S — frjaxj Ov.j b^Lj 

c-3 c<oL| l 3I ^>«Jl ^^4 jl c jjOJl 4 _joI jjaj (jl^aV! ^4 p ^4 jJ $ 

^jU>0J Ufc>jL?x_Aj| ^1,1 Of C^J-wwO* yS' y>rJ ^Ip £JlJ j0» L^JjI j>- 01 
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2 1 00 La <Lji jfii, tT I 


(J? iaj I 


jSL ^1_P J-^IdU jLc_AjVI V-L CC -Jl -\j>4 ^y» 

150 (Jj ^0 ^ J ^ 9 ^0 50 fl-C. 4-o.Jg.lL* j^jp A-*^“! d-*. >15^ Ll^ 

aJjL^- I 5j& 4-dio) . jl js> d ^1 p LJL-L jL>c_Aj , yi t^J !_iS" LgjSJc ^ U 

cldS^Aj .(*)L« 350 ^iLww^« ^ C-^JV2J| 4jjL>.L* (jlkj ^ J J^w*wJ o / s.ULSl 

d) L^iJl 1 )Il-«wJ jJl l)ldl5Cjuil Lojfc aJ-I $.1 jjJUl *LJd ^Uaill 1)1 I 2 JL) 

. jjJJb ^LJJVI !)!-£->- 1 y 

^L^VI c(NIF) AaJlL? jil (Jl oLLl* ^| 2&L^y\j j 

^IxJl J-pLaII $.1 jj c_3 j-^j *^jj ^LjjVI 4 aj 4_v^U>- 4 ^>c-*-wo 

High Power ojdlJl aJIp jjJJl aSU? oLoj 


(jol*) *-*Jj I jLv^-l c3 Laser Energy Research Facility 


oLLl* i y» os-IaS* j^\ 1)15" Lc.j c L>-?^>- JlpLL j — .(H iPER 

4_Jl_P jjJJl 4ill? oLcjI ^Lujl IwL_w-<j II <. A*5\j jj* s $, \ A-J-L? ^Jl (Jl x-J^^I 

.2011 (*Lp(jo» SjJ^JI 

. (NIF) Aji^^il Jl — x_*£^[l oLLl4 ^ — Ip (J LI Jji-o c I — * y *^ j 

Jj c ^S>-l ^jJL» CaJ £3 ^lll ^>C_J| ^lp jjJLSIj ^LaJj^l ^Jlaj ^ 131 ^x>- 
. A>-l>-J ^ ^vwo-JuJl £_v?J -A^i |t-5s->dil ^LaJj^l £-wa) clj j\S3 J 


^.. , ur. o« JL^jq (599jJ) ^La-ij^l :(jjuf) 

♦♦ ♦♦ ♦♦ 

lS j ' y iS jj^' J— 1 e=-LiH) Js— \^>Js^jo ^ jP\ 
International Thermonuclear Experimental y>>cJ! J,jJ— J' 
o'VEJ.I — (ITER) (jof) j^-b ! jUa^-l lJ cReactor 
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OMWlI 


AxJ^I y* V-bj .^p-LwwJl ijy^r jjwU^Jl jl P j 4 -j^^LxII 

JpbL« ^^b>cJL^wj C jA ^jjwL^Jb 4_J_P 0^1 4 ^j4 OjJ^y^ A o- j j__jJl 

wbwLi jb^J-l j_bo j ( jy>- j j J^Jl jl-P biwgJ L^J?bJc« (j— J) 

C-^ bLbr. \_J_S*" 4 bl_^ c ^Ju^Jl ^j » ap j.Ly^» 4_i*)bo_p 4 9j5f 4^ot5^j 4 *^zJl 

jl_P 3 j^rj JLp -i^b>cj ^^JlJj.1 JL>J.I I jj&j . 4 -j^wJ^LJu® 

j^Jo Cj*_> AjtlCj cA^x^Jl j jj>-U ^l!l 43 ^xil J 

jlxil bxj^ ^cjj^ ^ ^ A -™^ .4Jj>c^wJ jl xJl j\_P ji ^jb jLj j— 1 j£ 

O^lj j J aJ*^>\j>“ ^ ^ L) j_£^Jl jLxJl jJ J ^ wywJ^Ljtil Jb>til 4 b^l jj 

.C->b>-jJjl ^jA oJ-P Jl AjjI y>- 4 ->-j^ 

^baJjVl yg 1 (A^^JzbJca 4 >-L>-j) ^1 0 jJ jl JbUb j-jJj>- 

J ^ ^JJjjojl 0 J-Ajl OLLwWWV_<>J>- J| £>■ J ^£3 ^Owbwj-l 0 J^rfb. C^wwwj 
jjji coljo>-bJl 0 jjfc J5 \j cC^3 jil I jjfc J5” j^Vl J JtL^I lill . j-^VI 

?(J jb4 c3 blsJ J.P ^b»JjV! ASLb 

CAijJl wb J_J o jjSJ jl JbV ^^-JgLxll Jl >tll jl J ^jo^u A ISJjll jl 

.|JklLd j^P £c_w2j jl £cJ2£j 01 0 C jb_wJU j>sj J.P jbJl -bx-j? j*JL> C-~p*cJ 

jS>U Jl S' IgjuIgJ C^-J>eJ (. jj JwLj Ab-X-yg J j\J- J cb jib wb>-b jl J j_J >\3 

Ax3l jJl ol j^sJiJl ^jb>bU jjJbJl jl Jj>uL» . jOULj jl jj3 jL^U 
^yO^sJ AixJuil jU I jj . J«J>tL*^4 A^jj Jo- jil Igju^gJl I £ l jX-b (ju 

. 4_^»v^wb»A Ai^\_^»s^4 bcl j A^ib j3 aJ,^\_wm^ 4 ^ ^ ^i-bp ^ ^ 

jjJlJI jl P bic. jj ^ j_j>cjJl jl |«Jbu I «wb_P Lj J- 1 J a> j-Lj J s 

jil Axjsili . I b j5" ^ bfc.1 j ^ J :? T c - : il C ^b jJj y A *Jby2 (.A ! j-£-^o 


2 1 00 j* L a in >T I 


i7t J (^1*1 I 


^1p jJJi Jjt3 *V liLo-l$ ! jS^wL jb ^Lo-wJl ^ ^ ^>^1 

C^Jj-^o^P 4-L^J C (3^1-9 ^lp (_ jw\j lj_& ^P ‘Ljl-^r^fl jl 

. 4^^_j?ljJc4j ^^xJlj 4-jSli-l (j\j 

jli 1*U £^jl ^1 p 4-p j>- — <j > L^*t-s^ y± 1 o^S"— 4 .jiLA-li 

4j yL*^*~» o / o^ j-s^ c^^jj ^ ^1_P c_-^^A >- 

Si j^Jlj ^ ^>cj_Sl J (_£ jJl j & IJj&j) 1 a\s 

^ U 4_Jlj j4&\ c^Ijj>c_jlJ 1 . ( <Ji- liil jl ^j^-Jj c^j j^Jl 

C^jLJl oL^jJl 4 0 / x^wo->sJJ L-o-9 ^U . 4 JL- j 4 *j>- I ^ j j 

Ljts^j lil L»1 . ol kL^Vl ^ cl s^ju l ^ *'/2 *j 1 

c(^J^J-« i—«Ig3) L» ^1_P cl *-4 <L-!L*>j 4_*j>- ol»L>s_Jj 

.O ^-^IxJl a5\_*Jo 4 *Jlo ^jIj ^ 5ol (Jl>«J.l i? j\zs>- 4 0w\JLx-4 4 _P j^>J>c_£. 

L?x^ jli ( wij ( *.\s^ y$ y* 1 JSsJiu 4-j^^LjJ.l oVl-^ll jl ^ cjiibj 

4^o-^-4 c4i A^jS’ ^ip ^ Jp jL^l* ^>0 (Jp J^*“LwJl jl*Jl 

^ Lajli jJ y^ oS jl gj>- J-«V1 C^il L^J 4_ jl_P ^ 

.oli jj&yd Igy*j < -j jj ^*^4 4jLxjJ.l 4 _jL> j-^5olj 4^^w^l_Jtil oVl->til 

^1p jUJl J 2 jcsisj (jl 1 ^5Cx.j cc-^-L^ 4 .jSLi-1 \ ^ j_^»Vl ^j-^2^>ejbjj 

C 4 J J ^ ^jb^\ **»s.».^ cJ 1 0 ^ y*^ ^ 1 www4 . ^*c_J 

ol jLiJl jli I jJ ^4_^jj jJl ^ 4jiL>- 4 a^>^IjJc4j 

4 _^ ^Sl>tlll ^L^JJVI c 1 -^.Iric.,^ L 4 J-LP 0wLfljC4 J ^ 2 J 

OJuLp ^J| 4^ojL>>V 1 4 iS^j-Il ^jfc> jjL J . 4 j yX-^2 . Jl ^li 1 J 4 I 

.L 4 LP ^_jA-wwv«0^- ^_Jl 


All 


<==mNI 



500 - 350 


Jr Inn 


OL»<H« 

jUaiiVl 


4jLoJJI __yJ 


I (jol) J-pLL» ol LJL>- l) j o-pjj 0 . il)VI ^5^ >_ 

jl jJLp 

^Jj>~ C— O-JI 4_Jj wlJl 4^d_*Jl £_JjLz2j jS\ X^~ I ( jL_jJ) jl gj>- o| 

ijjjj (.A&J& ^lp 4 3 jP U l) . l)VI 

Ojj c5^l C^ -5, ^ ^Jj j — c tj^ 23000 4 — blSsj 

.-1^^7300 
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2 1 00 j* La <Lji jfik tT I 


i7t J I 



i\ yA ^jA <*w£>- \s'x^g\ y ySS\ A* Jw\ ^ ^0J (.6 J^ssi\ jV— J o\^ y 

^l>o jVp bau^g.a. O^WslN ^ yb <. l jy^\ ^ y j»X^V} 

.{£ ^y£h Ai&V^g ^V*i\ A-oJ — «j S$ (.0 y>^\ . jj\p^ ^ jA*_^\ 


C-'^Ajwbo $.1 y3 y* ^*J V l)IS" 4jI Jj>- J| 4jI_xJJ 4_Lj2j J^pbail C-^l 5 ^50»j 

y-« 0 4j_3li ^ ySC^) ^ . l_^_J_£- ^JJLlJA>> (3 jld\ ^1_P 4 v^ 3“ 

4j*j jl ^1 — aj jl Lg-5 ji^l £-Ljj ty— ^ 900 l)j_j c -^^— * jSCii J — Sjj 

cLajII? jC^s* 4 *_^J ^LL) jb 4_wwjjj (jL_jI) J^pLL* ^jy» b) J .3 

l)I £-5 yll y* J . ^wli 0 ^5" yoL^ ^ >tj>cj 4is*}bo_P 4 ■sifl.La ^JLp ^1 L*» j 

s-Lj^pl 4 jjl*_vj LgJ^j>cjy^ 4 (ilS^j ^yfcj C JjjJ Ol jLL« 10 ^J,| 4JjL15\j J * 2 j 

cywsJlj 6o^>t^ll obV jJlj —jjjjVI ^ uv-^jbJu^ 

.(L^ Jj J cbjj5*j cObUlj CwlL^Jlj 
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<==mNI 


Oj ^l_P ^ jJL^> (,\ j^>-\ ^Jpbiil IwLu I *<-\j_P^ 

-Jl I jy^ tij— ^ 4C™>bgj — ^LJL£. — >■ j:> Oj— X® 270 J,l 

J ^-«Vl <0 jl ^ 13 ^ .^^v-o-dJl L_^ — b ^ll 4 — 0 ^ — X® 27 

^-Lj jdi c4 $11X1 oljb>c-w4 500 J pbiil w\Jjj c_3 j ^ c^— *dj 

4 SII 2 J J,lXl ^LiJl j*_5 j $\ ) 4j_JcJLo ^ 4 4 43 LI 2 JI iOl_*_3l 0 j^JLS* 

Jp-LXI 4 oJL>- (^-Ul jJl j &j cd4ljU>t-w« 16 j-& ^1 «JjVI 

Joint (AS'jLtii ojjjVl 4iLL()J jU^-l j_&j — JET (co>-) L5 ^>-wXl 
Culham ( j o ^L-^Jbf) j_2f y» ^ j*— jUjI — European Torus 

dp jll ^wsl dij . (0 Jj>dll 4SX<J.b ^jLSoj jjL^sI ^ c Science Center 
jj& ~XJ (J^LsdJl 4I2JL) Jl J j-s^ 5 jJJ ^ >til 


.2019 ^Ip 

•OV' LS 1 ^ 3 3^ ( J*J) J'j b> 4 (/ C= ^ P J 

2j3b J^jl l)I p -(Sj\-^7 31-X ^ Lp 43 U 2 JI 1 o~o-v2^ J ^ 

(j,l ^L»djVl 4ili^ OjXdb 51 cXll!l 0 J XXl ^j»bX JjUiJb dVi 0^*-b2J 

4P y**£: SyA-i ^J_Jl cc£^Lp ^ • 4j jb>dJl (31 Vl 

jb^j>- $.1 jj c^- L» jjVI ^Jbv^l 2 UjMI ol w\j — o-P 

jLL« c (ARIES — AT) (ol — ^oj) ol — o~X c(jbl) J — pIjL» ^ — « 

Ij^lS 4i_*j>o \J c4 pLJI c^l j ji_3" 1 ^ oLil^ 5 j ^**0 ol j 

dbxo JjUiJl J_jwLi> cc^^Lp 3 ^^ . c5j j^>-VI j ® jJl 4^3 Ll« ^Lp 

^1 ojjfc»l>- j ^ ! ^L»w\jVI 43 lb* 0b L-j Jixj c^b»wb VI ^ 

.0 j^il JisO c^jl-^r^l 
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2 1 00 j* La <Lji tT I 


i7t J I 


(_^j .(DEMO) ( _^a i j >- 1 <_£ jL4 j*-^<w2j i)L*j 

4Jlj 500 o^i c->l jLj^o 500 (jvO J-f-OL* ^ 

. _pJ AilkJl J_j jJ <U^w2J (^Cj) J^LLa Oli i^j - ol 

oJj>ej LoJ_jts . (j-L>l) Lg-Jj y^i ‘EiLjsl * j&>- ( jJ>_^) J^-LLo UT 

^jA O J jJ j-Jl l3»A Olpj-^J cl . 3 LO 2 I U J O^o C^L«-\jVl 

C^j^l>- ^ jl>- c_30^-*-J 43 ^xJl 4 L?ls*0 ^y» 4j1 yS> .4 9 

£J2J y (.^J • Oj jJ jJl l^-* 1 43 ll? 1 s^«4> i^-o-v^ Cs-lI^jJl 

Cs-li £-lll J-o^- <•— ‘ -jUI 3 y>7 J .^U^jJl I J-A Ojl J>- 4 >-j^ 

^jp ^LJl jU>c_Jl ^3wUj j COjI^— A- l 4 ->rj2 ^\ji> j\ Jj*j2j ^iiu *1 Ll 1-La Ol 3 

,^lj ^JLj^ _3^ *-^ Ol jSL^i 

*Ip J-ojJI (jPp) J^-pLL* lJL***i c*l OjLv-lilj 
j^>j .(jOl) JpU-« ^ ^ 15 3— j*Sl Oj^o ^ j— .2033 

c VLo-^rjj . 0 ^^Opj ^j- 4 j>Sl 43ll? J !jj 

lgjUu» 4 J 1 £ c 43 II 2 JI olj c^jl JpLaII jJjj 01 j & ^ iil ^j * 

(^SjJ ol ^j-o3 c( J-£p) JpLa-4 131 J .4jJ-JjU 43 lO? J-J jj 4l2J>ci 

. 4Pja^u Ij^L^- 0>- ^_I^j3l 0 >\jb j£*j ^1,1 

JjlaJIj (jOl) JpLL« ^ .2] ^y* JjJjJl o5l LA 

Jj>“l j-« ^ (Jljj 1 a ( j-£p) JpIjO* 015* lij .4 jLlJ 4^»jOUl ji r v> ^ 

.oIjo»“1j i5Lla 0 01 ^3 jill ^^^>3 c Ig.Jg>&ill 

3 j^P Jj*_ 3 <L»jVl Ijjjl^r ^ ^LowLjVI ?-L<Jp wLaXxjj Ij A 

^ ^LaJJ^l 01 0 I jjb cc^liLfi^-^flj oliJLil « 
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OMWlI 


jJl (JlxJj^fl oL£>_La) lw\j>-lj ^w-J J OLo-^^-v^J .£]Ll£ 3 . (_£ J j V! (Jjl-LLa 

^j-a ojJ jJ*l s-L 3^>-j ci! ^Pj2 l)I 4jL£J_!| Jb ^X_£ ( jol JpLLaj 

A-jlL? jJl oUlLLa £j» LI l)I CL^>- C^jS'J . l-LLJt^ca c_3 j£* ^ ^La JjVI 

»*~3 L(Sj^7 <J' ^lp ^LaJjVl 4SlL> J *j jJ^j i (jol) J pLLa jl 

^pULlII ^La-UVIj c3jLJI aJjVI '^J^ 4 c^i j-^* ^ (Jl^- la 

.bubble fusion 


jjUl ^Lo-lj^I 

Jj>- <LJl5\-aL j__ Qj l)I Ljsjl ^-g-il ^ a c 4 »o-J 2 P ^i?L>cil CL- JlS" 1 Ij 

^LaJjVI l)Vj . tjV-^^l ^Lp ^ cLaLc ol^-l 4 ISCjuil 

* 

^jp ^ y>o ^j| {J^ 3 Cy* -L-t*Jl CL~«-L 5 cj ^33 ^JLp 03 -L^- 4 JwoP 

^2j>u Lgj j ^p L^-^J c c3 ^ l^jJl ^*>1 j Jj j-o-iL! (^wLJjlJI ol ^Vl 

. 3 jLJl ^La jj VI (j,| L« jj w\i j ^*Jl 0 j-A ^yaxj j . LI jil 

Back (JJii^JJ J,l 03 jxJl) j^-Li ^j-a ^LlU J_gJuil cfJJS £ si> 1 —lUJj 
^ lUJl dJJi— Doc Brown Ojlj— . iJj 3 c^j -- 5 LfT c~^ cto the Future 
V*-L^ .L$p ^0^1 ^xil *LV 3 ji ^Jl ^1 p J ^3l^j 0 j i>dl 

J ji .1 P <LaLoJl!l J^j 3 l-Ly£> ^ l 1 * >u _0 4 jli C^JjJ-JL 4 Jl wbj Jj ^ a 

Mr. (^>- jLw^a) oLo-^>l ^Lpj JS" ^ — > c 4 jLLJI j 

• Fusion 

jJ^Laj ^ j j-j a^<w 2 J J—A cl) VI ^ j*LP 4 i^ wL_*J CC^ j— J 

CO j-g-aJl ^J-V^ ll jt- :: 5 r t ^ >t:J . ;*./gXJ ^wtS 0 j S' tw^tLa 4 _oJ>c-^ 0 J— £>-l 
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2 1 00 j* La tT I 


i7t j I 


^ U j UT 

aJLJsJI) 3 jl Jl jj— ^ >c -J b-bA-l Jj>-I ^ Ow^o 

^>-liII jl^^l o csonoluminescence ( 1 ) (V j-^' 

^L»jjV0 AjA^>-I A J-^ .41jA_a ^ c^L>- j^> JS*}Ll?^ cjLpLaj2-LI 

.bubble fusion (^^-pliiil ^UwbYl) jl csonic fusion ( c _ 5 -j j -^1 

C1934 ^A_P ^ J *-> O j-AP Jj«* 43 j j*j> 4 o ^xJl 0 jJ^Ai^Jl i^tiL C- 5AS" 

Oj^^j University of Cologne L_J jJ £ 4 j>u»L>- ^ ^UUl jlS* L^»wLlp 

J-«l ^ip Jj ^dJl jj J-A-Jl J 4 ^jLaJ| 4_J j^aII ol >- ji.1 ^lp 

^-LosJl b jJx^2 -i^A <2J I . jJ jjlg Jl 4 J_oP 4 Pja>> 0^1 Jj 

C-^*-LaA ^zJl 4_J oI> ^ll J>P l_A J»J jJ ^ £ j-aJ| ^j->» J L^JjcLv^ 

4j>^zil oApAJLaSI ol OjjjLJl J 2 ?»“V Cwtxj Lo- 3 j . JjLwJl ^ cz>A pL 2i 

Ojl oL>-j3 J ! ^lp (J-b ^>cJ ^lp 0 A ^ 1 ) L» Ajbl^ £-®-Jl ^jl j a 

. C-^LpULa]! Jj>-l3 U 4 _Aj ^1?.j 4jU2j jA 

jL^jj L^J*V c4_aJIl« ^]g^j dblS" ol pAJLaJA ol J *jj 

(j,l 4 j jl ^>- J azJ L^L>-l3 3 ^>- ji.1 s-l j..-^Jl 4 jc« L?iw 2 .) jl >^JL4 jj>cj ^ Ap 

js= 

4j j^to ^>-LwJl ^L» Jj VA l)A 3 c lil*> A_jI j Lo^j . 4jAjJJ <L*j2j 

4^J>“ ^zJl jjJJi 4_*JoA oV A->»l j jwb^JJ jL^zll J^S- isj^AJA 

Lrit-s^JJ jJuj V jA iJl l)V A «ij c^jA_omjJAj 4 Pj j>» (j ^S sj V ^ 3 jJl 


jJU ySLo Ja-^j jL^JJ 4jjL4 oLc-Lii A4j^is oLja^j ol*-jl 0 yAlii ISOnoluminCSCCIlCC 3Z j-^il iJLjaJl (1) 
0? ^cT* l/“ °j^ r J 4_#liaU ijlp ^ O’Jb’ej Ujb u)Sf ^L^IaI ji_J b C->L_>- jil 

(|«^r j^') -c5 j' _/*“ jL^MflJl ajlx IfbU- jis-o 
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<==mNI 


AjUJJ Ajtjjvj aS” j>- 0 j5C capULaJI ( j_iL«^sjl -l£j\ ^x)L> 

y°J ,lwA>- y o 1 g-iljJjv- ^lp ApULaJ! J ^-Ij el j^Jl .'/* w2J 

cAJlill 1 i j jJiJl a Jjs> li« y jl £ ;7 ApLaaJI 1 :»Ur.J lil JjlII CL~y~ 




LjJc 




J-J y CL. s\ W~.il Jj (a_j j ■/»'! AJ j.,Jgll) <_Ajl #7 (1)1 a (LabLI j 


oljUJl j ,oL>-jwXJl 1 iVVI ip ^1 cJIpj a*Oj 

. CaIpULaJI viJJj yA aLjcjJI e j O 2 J! AsliS” oib j La^Lc ca LobM 

ol>ja y 1)1 I^aSsjT i_ajL><aJ! a jjn d~> IS” ISJ L» j j >- 1 yCL^> (JiXi-l 

JloPl yA (JwAi-l I Jp^-Ajj ■ aSJJ-’ ^b“Jjl CaIJj>-^ ^aSsj LC.aJIp BjI ^>- 

i]jl J-o^-* y LajL- dlls' <_£ iJl Rusi Taleyarkhan OU-^JU 

^Ip ^ j»pj lS JJ l j cOak Ridge National Laboratory LS -^ > Jl y-^—y 
y/>\J~\ y yjs. Jl ^LoJj'yi jbp^j (-5jyi ^ ^ 2002 

Ao*^\p j C AI; ^0- Ai*P-o oU J y y> Ly>- j ^JcSC^] Aj! “bd . A ; 

c-Ag-i-lj J-ojJl /^a CaI jLa Jjt; ^5\J ^LoJjl CajJb?- ^lp ewtS'j^o 

JSSfl ^jJp cA>tpJl a Jp tAAj^J j! ^Ssa ^ Oj _y>-l 0 J-AAS 


■dr*'^' J 

Apji^-I (_$JJl «jjV 1 jl^r a A 3II2J dlL* 01 p 

y asu>- 0 iljLodl Philo Farnsworth Ojjj— Jjli j— Li 
a jJ^-9 AjIjJI ^ Aj^jIj cObAh 1 0 -> jls 015“ LowAotS . OjjJjLUI jl^^ 

^OJaJI L^j CL> y>Aj Jl Aaj ^laJl y j^LaJl y—l ^0 y& 0 jjJjLUI j\ gJ>- 

yj> j^>aJI J^w^LaJ 1 All Jj . ^Jw» sljj 1 caJ y&>- 
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2 1 00 j* La <Lji tT I 


i7t J I 


jL^Jr- o j£La}\ oAa J y>- ^y» J jl jlSs — $ co ^js» ojC+s* A*_>! ^ j — &j 

^J Lp aS* ^> c_iil j J^l iill ^1 p 

iljljca ^ c3 j-Pj Ljj! ^ ApljO*-! y* 0^\ ilv^V! ^jg**-wO Cc-Jj v^V! 

4.J jJlil! a5"jL *-« lMJ-j .^!j^“V! os-1 ^1p J ^-sc2j>c_U 4_>tpj^j a! jJ^-4 

^ J>t - v ^ 4 ci! y^ 2 4>wwvjij ^ Lw^ cl) j-L^-! ^1,1 aj <oo! os-l jj J >?\ 

Jj^L>&lil O^^jjLJjjI ^! jo»-! ^ oJ j! yl o2 co yu j .o^ 5U>c-<JJ 

.^Jb* Ji JliP^flj 

L« J,! AJfcLj! Ojj j wwj jli 4 j>-j C AjLw>- 4_iL>“V 4 L>- 

Or 4 oUj jj_ j~l! *-^1 y ^51 jl! J* a^Ic j L^>- cfusor (^c—^IjJI) 

Lo-^Jj^l c yy^f Ohj ^ uy^-^r y* Oj^oj .^L*JjY! J*>L_^“ 

A-^jlil-! . ^1*)L»V! y* aSIjJo ^ j.Ls^^ LoJv^lS^j c ^>“V! 

Op 1.-U caJLh 4_L>e_JO> A y>i^£^* 4 JU-IjJI LoJLj C 4_^>- j-4 AJL>c_jLu 4 j ^> s-JU-4 

LjjJl4 Laj^p p_JL>- ^ ii olj jjjjJ! ^j2Jj a^jUL! 4 5C*-jJl 

jjJL^Jb A t J_P a^l>cj oIj jjjjp! j% Isj jj C|%j .Ai^-ljJl A^*jJl 

. oU j j-J! 0 -* y 2 -^ A-*- 4 j ^L»JJV! -^I^j L<? coLv^iill ^p ap j-s^? ^ 
1 ^pI I? «**>! ^jjiol! 4^11? {j?^~ -b* - aI^L^J! ajIp ^ |^_wo-s^2ii! 

.^L>cJj olJ j jj j-> ' j-^j c a!x3 l)Lo«^-wUj jLioj ^ L» 

2^Xx3 aJLIS aSII? jL^i-l viiJi l)i J-oJ>tJ*! AjI j>-P 

o jJ yi\ 4iiyi op JUIj j c ajL>JJ L^jj^-wo ^jj ^ill ol 5 jjjjpl 

. 4jUJJ aJLju^ 

^lwb>sjL>>lj jU! ^L»ojV! olwA>“! 1 02 j! y* c^-51 ji! 
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particle accelerator (1) oL jl atom smasher olji 

^ 4^1 IwLJL*J j£\ I jjt> oljwUl ^J: 2^-J voLi 

olwb>“|j ^1P c_3wt_gj oLj jj x—Jja^u 

ajUJJ I joe-v^ 4^f Jj_Ll ol) jJjjJl ^*-lP l)^S\j j>- I 0 J* 

Olj-Ul ^ la^-j l) 1 9 cl-X^sJfcj .4 JLo^P o\$\ 4 Ljc>cJ S :>- ^1 

i jlS -L>- ^1,1 o$-La^JJ o\ 'Jazju 41?Lww^j Lo. g i. xJ U-g.^Lc 

jSCc 43 ll? jJjJ l)I Lo-gJCxJolj 

^-1 ^jA-^Jj-g^J S-LoJ-P l)I *V C4_ljLgJl £ y^5 

^\ VI Ji j*a)I ^ ^p >>dl (•-$■>' J^' l/ ^ JJ. 

J? J^' 


oLwr J-*jd oVL^J.1 jl_4>- :particle accelerator t J_s?*- jf (1) 

. Ij— -J *£-jvi A,.lg ...g II 4x*2>V^ ^Lf- ijjJ jji-Ul 0 . <uJLp O^LPjvj “LjIj jq£S\ QiU^t^ xJ l 

(^ jdl) .(atom smashers) 3 jiil oLJa^.oU-^^JJ oU:U^ o.b^J.1 0*51^*11 Ji jUoj 


2 I 00 f* Lc, iti >T I j_u^4 (JSlfcuJ (^. b J I 


(2100^112070^) mJI J*fe4l 


M ** -f 

^j-4 0i5" 1 o-U .5-Ij jv2P 4 jlj i^jLv^jJ Oj aJ( jlS" 

C LlS" OwbJj>- ol jJ-Aj I J & (_£3l coUjj^SsJ^I £_ 4 J^LsdJl lw\ >- 

CjJ-JJl c cOjJJ-A-^LJI j c jj.^ 1 jJl Jil* Jj*_>-j 

CU3j (^J CS'L^V! 1 kj^Pj lA 1 j—i J 

^.-^IfT l)j-^ l)> C” ^ -A^ cl/* O j— aJ| I jjfc> 1 4 

^ superconductors 4iJUJl ^il : 1 $-lp cu^Jl Jli? ^1 

^v2P c blS”^ -bi> jv2P 4 jI wLj l_L& j^)jj i ^ j_oj ^ .43 ^xJl ^ 

.<L^^LjJ.I 

4Pj^*u jtuo j C^j^ 5 c3 j— 3 JjJ^- 4-^^J^Lx^ o jL^. jj i^tijl J jw>o 

.3 j3 jJl ^j-4 ^ jj i^XL^lwwO 3lSo Vj c4_pLwJl ^ b/ 4 0-^ 

Oj^>t™oj 5-1 j-g-!l ^ j j ..., liin *-£-*^aJI ^Idl c oljLkiJl J^“ 

.^w^J^Lxl! ^^Ip 

^ 4 4jj>ti^j ^ j !l ^jjlJI l) 5 ^ <-wjJ LjI 

43 Lb V JwUll c^w>“ ^j-o3 Ip 

• ^1,1 L^s__j ^* 4 ! ^ ^p I j$ (^ )b>< (br^ ^3 

c^b -4 4jla1SCj bjj-Lj ciJ L^iwwo 4 !^*- 0 Jji> Jjc>6j !l -Lj>- ^J l ^Jl j 

jlz}\j ojL-cwJl c->*^ xp c^ljVj*-^ 
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3L- 3-4 (j—i jUl 1 4 4JL> jJ^j 3 lij .$.1 j__ gJl iJlSs 1 j 

^.jg.x-4 0 \^La^\j ^ yv2J C-V-Jji-I 3-4 AjiJaj 33 (J,l J— j 3 

^J,l 3 ^>*j ol jL-oJ. ^^Sor c^UlLj j . Lj j-aj ajiISC? > a!?L^*j 3^ yi^Jl 

^3 ^3 jyp 4j V C .2 j 3 3SI ^j-4 C»djd 4»,^.< jj jJj 3 ^ J_*j 1 4 

^Jg-uo 3 ji A-j^-JgljJtil 0 j\ *^Jl j-i.l g; e_3 j ^ cL^jI.3 4 jL> ^ kSb j .$-1 Jgjdl 

. aS " ^>-1 IwLx! L^-3 £s3jj ol c£ 3-^ u^J c^j3jVI 

33 y> Jij .superconductors (1) 4 _ajUJI o*>U^ 3! I 43JLJI oi-A 
jjLygJl 3 3^ (43-4!^) c-> L>- £_> jl ^1 Owbjo Jjp 333^ l)I c 191 1 -^* 

3JUJI 3JI (jl I jjfc> j .4 _j ^ 3>Jl 4 14 3UL4 J3 ” w 3 j 2 j 3IMI 

4.4 jl_a-4 ^1 ^Jp ^ 3^" ^ V c 3^)f' 43LI2JI ^j-4 jji (_^l j <Laj *V 

l-gialL? 3^ J Lu j>p i] y>^h jA\ ol ) (j*V 1-^ fe) 

^l5^J C3lkll jJLygJl ^j-4 yju Ojl JjP . OljJJll L^l-tig-y^l £_ .4 

L&jp (Jj^-^VI olijj^J^I ^JgjiLwwo cL«Lc ^*^s-wwo olj dJl 3J L 

. (4SIL2U JJLa 0 jJ> 4J 


ojly- oUr Ji Jl U-b Ijjj Oup jl jil Jaju 3 oj/ o y*lX> jjliJl yjl ; superconductors 3 — SJUJl ji 1 (1) 

3 3*^" ! j4s^ Jjy^.3ij liJl 0*>C^ jil o C-^>- t( ( yllS' ^^5)3^.' S-’j^ 1^— : >■ ^ 

_3"l 4^- ji ( jrfsLi?«jl 2-jJLxIl 0*}Cf9 O ^g-^Jl S^jLiil ^ }aa>r^j i o^Lp j . Lj Jki O ^5” 4__«jIjL« 

3-.jLai.l ^ya Ji dj ^ °^J^T _J^I t----jly.JU. i l l) 1# tA_s!ajlJl yl l4j jLstJl C->*^, -,<g ^1 4— ll-^ - 

l yjU*tJl ^y« 4U-P ijp t ( yl.lfli.l yLvfiil A^- jJ t_-JjULi Ojl y^ A>- ji J| t_-j|jil>'^fl -Ai*i i^-U JJy . Ojl j—i i-l O-jI— 97 jJ 

y>tJ (3^ l _l 1 ' 3 ^ -*^-J Aj«jLt»J.I (jl_9 ciSjLiJl 31 3jl>- 3 1^1 . jti«gjl J (S^jlia) Ajtjljf i>-jjJ J_m 2J Ol V 

J--^ yjl 3Jl>- ^yb tj*J .oilll 0J3 A>- 3"l jdil ^ya 31 ojl y* - ji Jl o^lil -bjJ j«yi LaJLc- t^_i-rfaJl Jl ^j—^liLa 

J yr J Ji— ^ ‘—— 9 J Jl ^Ijj^ll 3 s*~~i ^1 J— — ^ yll oiLa y-a 3^i>- 3 j— ^-3^ j^” ( y_ Sv_C < _5 — Llzi.1 

^ j-Ua yJV'j yJ,.<g.flJl5* t jl 3l ^j- 4 A«-alj 2lP^° 3 (3^^! yjl 2jl>- OJL^ j . JySfl 2 j<3 jJI tUaP-J Jjt) cASliaij j-L_vfi-a 

(j*-?ry!l) • 2-JajlJly t -ft -UlS" 1 2i.-J. l l O^lsdl ya AaSIs C-t*)L^S ya y^JT V Ajl JlJ ^1 oL-Jul 3 2Jt !J tiiX-aljy-Jl j 
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2 1 00 j* L a in >T I 


(J? iaj I 


lA^ij jJl ^ AxjI jj <Lj ^P ^j^2jLv^>- oil A-AjLaJI cJ*^k ^£> jll jjLj 
jlkll jjLv^il jJ3J L« ^1,1 1 &.JjjO Ojjgi~l IgJ yS* J^J>~ I ^j__^J 

.^•joJjl JgJklj jjfcj cJjL^jI Jl 

^jp jj^P^fl L_^«w\jp 1986 ^1— ^ A-'S.-LygJlj ^1 — j^-a-II j o-Ip cl*-)— 2 

ol>- ^J,l Jj joJJ ^ljj>o V a_aJIaJ| c-> V-yg jll y* Jj Jj>- ^ j— j e_iLiLi53 

(.4 ajLwJl .^1 jll ^j^5Cp ^ 1x3 .jjL ^jiLL>oVI o J_jw\Jj ojl^_J-l 

jJl jl^ljwJl ^ fcj) OwbJji-l oV yg jll jjlj O-) j jJl jl 

J-wyg jjJl 4_djli (LiJli yg J-4 j jS\_J jS* 4j I J^_yJ Lo- 3 J AlXJ jlfT 

JJL! .j^LLlI j .JL^j\ (j j^ (<Lia 1£") 2 >- j3 92 Sjl a^- j3 ^ $.1 > j-f^i-! 

4j>^j3 Jjp s-L j^SsJJ 121 li jx — ^ jj>o ^i p— jX^I j^Jl ^ 

.4_L^c_1wwv^» IgJl Ij j.I?j J-AJIxj jl_S" OjI j>- 
OwbJ-i-( a_2jLaJ| oV_yg jll oJ-^J ^llxJl pi ^Jl cl) VI J 

jl) ( ji!all jjjygJl (j ji (a^^LaIS*) 4__J >-j3 138 <^l jJ-~«lji^Jl 3 P jJLyg.ll 

JjLJl <j^j>-jjwJl oV clo-g-^ y^l\ li-A Axjj .(c^jLf) J^2> 4__J>-J^ 211 — 

4^-j3 321 — ) A JJ2 15* A_>-j^ 77 A >- j3 Jjp JjJu (4 aIS^JI J JLj? ) 

AP j.Lygll 4_2 jLaJ| 0%^ jll Jj jo ^ 4^»|jj>tl^l j^X-C LJlj j C (ojI-^-J j-£ 3 
0*)ls4 jll OwLio CXj2-AJ>- L&Jjs-j AjlJL1-I (2^ 

A-J-o^P O l A*Jg J Ow\jJji-l Aijlijl C-^V-V^ jll ^ *-y^l cl-V^JfciJ .AijliJl 

. 0jA>>Lj-4 

A-^_Jj OjIjI (2Xw«lji^*Jl £jA A P jJ-s^ll A AjLaJI 0*1s 4 jll jl J^-P 

jip ^J-^J LgJ^J ^»c_vgil oUVl 0 ja 0 y&>~ ^1 o»lp 
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OMWlI 


Jlj L« JjLwJI j jwJl 01 j%-P jil cVjb .4_— ilS* 

^-4 cLjIj ^ j jOl] wb^uJl ol-bc4 ^2 ju lO (^jjjv2Jl ^4 


^ ^JL>- 0 Jl j L» cliJb .oJ^ljwJl .lJV-^1 y* 

(Jl^ 1*4 C l- ^ ^L^ws-O^l ^ < - 1.P oJjwlp 3 ^JLP *Aa» 3 . OA— 1 I O^i-4 4 X * *1^ 


O^ll j%-^Jl 4 j 01 jJuj j .L^jLo-P 4jLi ^4 L4LC ^jySjlj j\ P 0 ^0 b J-Oil 

3l5\j V IAJ c^j &l jJl c-^3 jJl ^ b^-L>- ^jlj 01 4 ldJL*j yS\ oJ *- 4 ! jwJl 

3 ^T J ^ Jp J 5 J . 4_ajli C-> V-v^ 5 y* ^v2j OV I glJLlS jvj L-j jAj J j>~l 

Jj jj ojJL>" ^Lla 01 *XjV cl -A & ^j-P ^Lj^-j-aJI ^LAp <^jJ 0 ol 

^ J- 0 - 30 ^Al A_Aj LaJ| C3 V-v^ 5 ji.1 OAb jy-~ -Q-) 435\JT j Si ^liil ^j^>s_OJl 


.L^J <Lxj2j jA Ojl y~ ol>j^ 

^li 4 ^Jj>c^ (^iJl J-JL^Jl J Sfl ^—i}^ ^1— ^ 01 p 

4-^pLLv^ 0 j jJ 4 jIwLJ (_£3 jJ 01 lOjfci Oj . 43 ^*Jl Ojl ^>- 4 j^ j3 ^ J o-XJ 

43 ^jJl Ojl y~ 4>- j3 ^ J o-*j ^lll 4 _Aj LaJI C3 V-v^ ^ ili . 0 J_jJj>- 

4«oJl^ 4^^1 ?IjJc 4 c^VI-^r 3 L>&jI L^Jli j*j ^4j c-bjo olJ *-* 

. 4^Jbj 43 lO? oli 


C^l^c-Jl ^j-4 0 ^jb J^*-l3 Jj3-\Jj $-1 j dOlS" lil C(Jltll J-j***> ^ Lpj 

01 V| .OAi-^Jl 4 4jl_A>» t ; **o 4Jlill 4 $-y>r (J*}b>- ddJdj l^.3lb> 01 i 

jlJJ 03 L 4 ya 4P j-LvA 4 4-J j-gV 0 yb Jjdb 5-b j_£^Jl 01 dd*jl C-^jL>tl]l 

0^3 Jjl j^-Oj 4-^j ^> d]l 4 bVI 01 Jj . Ol j-dwJ 4JjIj J I 2 J 01 ( J j LaJ\ 

I jjb Jjd. ^sAsVl wb^l 01 oL) ^lajJl ^j-Jzju JS"jjj c4Jd- 100000 (^Jl 0 J — 

. 4_wwOj 0 j^vJl y±s* ^1 J-sAJ J3 Jpli J- 4 ^ (^jLw*Jl ^jb j-g-^!l jld^l 


485 


2 1 00 La <Lji jfik tT I 


i7t J I 


a,aJ! Jii' 4 _aj bail oOU? ji.1 oJ & Ob c jJ-Laj Jj>l ^1 p j 

AjOSCj JJusj <JUb J c 4 *lJ jJiJl Ullp <LJb O*}blS0l ^ o J_^7 j !l 

wL-J jj 3 jt 1^- *A^-I 01 ^ j_ J-*il (0^*J 

JjLi \? ^U>- ^j]\ ^jL^jLl cO-lU 0 JfcS 4j ^JL« ^Ip ^ J . j-$-^-^ 

U ji Aj j j-Jl 4 5II2JI olis^- Jjc>o (_£.AJl 4 wwOj ( jjfcj mS ^ . j4r^ 

US' . OjyS 4_j^c_v^ j__b l^- ^0 OJJS aJ_P j.b.o 1 4 ( JSy cO-^il ^ 

ijb ^b j$\ 43 LU J-oju olUUl ^U*J t3j*-l cSbJl AjIS c— *-wwJl 4 jI 

.^b jJl ^2pl to U’ J-> j^bJJ 

^1,1 J-^ 2 - 5 01 JJLil ojJ_^_ll U j-^SsJl a^owJ 01 ^1 ojU^fl jw\ ^7 

<, • -bll < j . A-Jb j-^-S” 4 \z£- aUO jj 0w\J jil *b ^SOl 4 jli.1 ^ 30 

jJru 01 Aj^lxJl 43 jk Jl 0j\ j>- A^-j3 ^ J-**-*- 5 J-^ 4_Ajli ^>0b! 

^1,1 U> j-LJl JJlaj j c0 > j-^-^Jl ObU I j J3 ^3 1 £ 0-U ^S" 

0 ^1_P l U0 ^J^wo-P j* ^ A I C) y^J 01 4 ) \ ^P 0bO*3 . ja »S* _\ ^*~ 

0 jj -L^S'I ^J,l j j^bJl ^Ul 0U 1 o~U j£~\ y— 

43LL2JI Ub-> j^-aJ| OU lij cAilbJl g-^b OwLio 1 Uj 

JJjjj o \ ^j^SoT 4 *^>^0x1.1 JV 2 S* 01 3 c i]lSc>- VI U^j 

0 jj wL^Sl jb jLp ^UIj aSLUJI 


O iiiihligoll jLb-ail 9 ainnhligoHojLu^il 

♦♦ 

4_aJbiJl oOU^ jUL! 4 A 3 UJI 4_3b0 , | oOb>“wL« 0 l ^y» 


^3j 4 JOU-P oUU^LJc« ^bjl 43 Ojl 


4j>- O 


u? J*"" 
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ilkjiJl 


wlij . J o *xa (^1 ^ 4 jliaJl OwL^J Jfi amj jj *1 j 

BBC — TV (^ ^ ^ ^ gj) oLS ^ oJ—> Jp ol (a$ — 1 -*— fr> 
4jlLS ^JisJ 01 l y*i .Science Channel (j* jl*Jl ol_i)j 

0 J ^4_wo_lp olwbj Jj ^S" ja ^y» J jlJl 0J~y»lywJl 0^L» ^jA 

e\j& . o <w? jj 0Xy»l (j -* 4-J-v^ 4j^L»j 4 

cOVIj . 00JVI wL>-l ^y> JjL-wJl jJLj}\ ^2_*j 

jji jj JjLowJI |t-> c <jJ* ^ OJ 4jJ^3 

4j023 ^1p £_<L> L» Jjp OwUio OLJjJI ^ IwL^o i jr)s> r ^ JLsi\ 01 Jsjs-Vj tLg3 ji 

cOLJ-*Jl ^jp Oy^jjO-*-^ '^j^. 01 (J,J jlz.ii) 01 OJ-Op cl .oXy»l 

C^£ y>^A ^>0 Jp .OXwOyy^Jl 4 jJs 3 (3 ji \ jJx.^ Lwwv_^1?IjJc 4 ^0^ j-J j%3 |t > 

c0J-*-~^l t 3 j U i ^^.J^ljjJ.1 o jSi) lilj .0 j-.-^Jl ^ ( j ws^LJtll j aJg^j 

ddS" Lc.j c jj-.-Jg-II oJJ-i .4_^Oi s-ULL 0ljjw\ II ^ 

. jllstll J y>- jLaliV^ J-^d-wO jlkl) 

o ^JiJl J? j 1 2s>*l 3 (,Ja mao $-1 j-.-^jl ^ ^j wsJ^LJtil j al? Ojj <— * ***Jl 01 

ju*-www« o oJ-Lj cjpli J v^ ( 3 ^ 30 *-^ Lgj^x, V ^ -j^wJ^LJtil 

j^» L 5 — Ip l 5 — Jl _4 L«wUp) Meissner effect 

IwlSd&j C(jL>til ^_JlL Lp ^l-! j-^” Oj^j c^J— 5li 

L»Jjp 4jli (OJ . (jj-JlaJl jil ^jP l-Lxj JL>J.I .L>j 


(^ jdl) Jl#f JJ ^ sijU jJL* y. j*— i ji» o y.Lt> :Meissner effect 5 y^Ui (1) 
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2 1 00 j* L a 4-j^ in >T I 


JS» i7t J I 


V L^J V CO Jxl~« y±2J>- ^JL^cJJ CclXw«ljwJl ci ji ^j wwJ^LjJ .1 

1? (o^L- j) I J & J>P Jj /l ^ *b~**U 

4^23 I-Lju ^iJj cl*-« Lsy^x)-^ 4 I? ^j^^Jsl c^^^bJtil (jL>c_ll 

. ji.bj 4Jjc>- ^ 4_*^wwJL« CciX^»lji^Jl 

jy2S* (J,l 43 jiJl Ojlj :>- 4 j>-j 3 ^ 4 ftjbiJl 0*)U /l bj C_£3 j > J 9j 

<jb jJb jj J.,^>?il OJ-£J>rl ol C^*j J-43 C Lj! j Lo-S"j .43*>Lo-*J| C^L^J^bJtil 

owtuL* (MRI I jU^-Ij) magnetic resonance imaging 

CJ'^K^ /l ^c-JL.’ L_i . 0 jwT 4^^_^L_x^a C^VL^r b/3 c 4 jL*JJ 

43*^\-o^P 4_^^_J^lj^a ^UjjJJ 43 jiJl Ojl jP- 4 J>- j3 ^ 4 OjUJI 

jib jj I oj^->4 ^ jow^j </ ^ b« j-&j . J 

^1 Jj>d^>b — Jjulib Ji j .J JLj^J>l ^ ^ 

^jb jib j_J j-^J 0 J__^J>-I ^^43 ^ >*^-1 4 4 JJ VI £7 

^ 4_AjblJl JjV-s^ /l 4 Is-^l jj j . Jj>-I j ^ Ji ^1 j^- bgJ /? ^ ^l?bJtil 

^y^J 1 g_o^s_>- joe_v2-> bSC/ ^ J3 C 43 jjJl Ojlj 2>- 4 ?Tj^ 

. 0 jl j jl 

4-LwJ_^i JJ Slxil s-ji-l ^ C^j^S" J^jb» J j/ 5 jSbij 1 JjJj 

^ jjbj ^ jJ ^—^ji J JjkLjjll Jj>-I ^ c(/b^J~ll ^ 1,1 03 j__*Jl) 

oblb COj — « (JjV |>-LaJI ^"* j - -^1 J — 

V cJl^I JSC Sj-JlkJl c l /VI dU: . yiwi ^/l .IjujJ jLjitVl 

4_Aj biJl CJ V-v^ /l 0 j3 ^l« 4 J Ji L^Jl jj-P COVI ^ 5 ^“ 1/ J ^TJ 

.43 jiil Ojl y- 4j>- j3 ^ 
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diLuJI <i inn hi IsLa If ililjl i »»i II9 iHiljIhn II 

jJk 43 ^*Jl Ojl j>- ^ 4_ajLL!l cJ^k^ j-oJJ oLaJ^iJI Jj>-I 

J j3 4jJu*_* C^l jll?3j ol jL^> ^_J jisJj cJ-fl-Jl cJ^T 

.i]lX£>-l jl 4 ^»jLa>» l) ^j-4 jS>xSJ 

4>-j^ ^ 4 aJLiJl jil ^wl^iwwo Ojl ^ ST J *>o 

^j-4 V-^-J 4 ^jLjJ| jil ^j-« 4P jJ-v2-« c3 _^Jl 0 j ^43 Ojl J :>- 

jJ jJL^> L 4 I j ^Lp l£ j-^-^° bl 0 jL^Jl j . C-. La-^'VI 

0 jL^Jl 3 !^- t—i . 1 gj 3 ^ lJ^ (J*^>“ i j** L-vw^1?IjJc4 VI 

2 j>z£.j .iJ Lg_l*.i- 1315" 0 3 jiulall $-1 j_g_!l J ts-l j...g.il ^ 

(jj j}ai\ 151 Lj ^JL J jSH J' ^ j-oJl^wo jl I gJL^C (.^j — >cJu jl 

j j_g_Sl 4j«33 jl j_g_5” k*» 4 j^L>- .IJLlA j j^l^j .L^aLal l_\ l£ 

(_£wiJl <-Ll>- jJl JpLaJl j J ^xJl *1 J-gJl 4 4jl3-4 ^Ip j jwg.il 

.OjLwoJl v^AJj 4-g-?3 J-> 

^ -*^1 4_AjLaJ\ CJ V jil j J^ <• ^ J j 

4_w_wwJ^ I jJc 4 C->l jl (J J jJl 4 wbJjtJl C-^>s-Xjl C 4 5 j*Jl OjI y>- 4 >-J^ 

(3 j-^- ^xil 4_ jwbw\ji-l jJ3\ wwJl Jg j,L>:>- ^j_4 4 P j-o3f c3 j^ 3—1^- ^ aLc4 

^iLi) cj L- ww^ L jL<>JJ 4 JLo-dJl c-j LW^yi dJl5" Lo~U . ^ Lp 

C^>cj C^L-^^LJtil y ^ w\ ai c aJUjJI i— plWiVl < j^4 La l.L?j 4 

l)L_L 2^ 3 j^ j aUIj LgJ ^-o~^u cj L^^L j^a ^ Lp jLkjaJl ^li ^j x^-xj 

.0jv>>L^4 4j-Aj Jj^-I A^^Jl 
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2 1 00 j* Lc 4-j^ in >T I ^ 


» ml (tUjJ) 




0\ j\^k23 ^ 0\ jjV^ Aj S 1\ ^ ^ J»i\ a j\ J>- <^>7 ji ^ ^\j^\ O^X-y3 ^*\ J iy 

^y5 j\ ^\ A^—JkjVjjoa ioAj Jc- i3 o\ J0kaii\ ^ o\ jVwJA \ty& y^2j -Xs ^ (.a yCb 

. 0 (.AjbVj^\ 0*^W5 X*> jA 


<==mNI 


oJL&>- 4i j . < 001)1 o j_& ^ oJlJI ^J l JjjJl ^ j obLJl j 1 Jill J *j j 

jUsi J jl jlS" J . 4_Jl_*Jl 4^UJ| 4 alxil <L^J?L4il oljl kJl 

APj^l ( j^2jL>c_L4 jSo.1 jlisji]l jjfc (^jlJj- (jliij ^Jp J-o-*^ ^ ‘-*'J ? lj4-4 

tilSwJJ aJjjJI j J jjJl ^L^>c_Lw«jo j\1^ ,^0 J-oju jlS* (_^wUl 

*> jJ*-4 4-4 jl kjj 4-L>s-w^4 APjvj ^Jpl 44 lS"j • 1984 ^1 P 4_) Jj j4-I 

(01 ^S\ Jl ^1) jU^JLlI *k »\ jj jLlJl ^ o 45 j c4_pL^JI ^ *^L_^ 361 

cL>r j>Sl objuo Jk jl aJUjJI olj-JllaU .2003 fLp MLX01 
ol jlkaJl oJlS* I Lj . JSI 0 Oj^SsJl ol plfljjVI 4 j-^Jl 4 « jUL» jV 

o***o j 1&4 JLaj ^1 AilkJl pkx* jli c4 j-gJl ^ jk 4 al*il ‘O^J^bJtil 

4_P ^4* 43 ^P ^ J o-ju jj_*il jllg-flJl jlS" I3J 4 jl j^P . j j gJl 1 4# illSCo-YI 

£-*j .(4 _pLJ| ^ J— ^ 4000 (Jl J^j ^p_/*o yLJl 4 JI 3 c4 j^Jl « 

LglxO 43 421*1 1 4_j^J?LjJ.I o'jlisill 4_Jl_*Jl A-pL^-IS^I 4jllS\l]l (jli C^Jj Jtfl 

A>-j^ ^ 4_2 j l_2Jl ojl *2 j^JJ . jlLjJl sA >ol (j* jL^IjVI (j 4 

4-« jlk-U s-L^J O^LpI (Jl jJJjS"” (_£3 jj ol J cI 4A JS" jou jl 43 jk } I Ojl j—>- 

ol jlp ol *Jl ^y» JJuaj o4^*lll oL—jV jJl ^ 4_>4j 44-I jjSs w*Jl 

0*0 443jJl oljl P ^j-4 4jlil ^ 2 4_*^*J jl J j__Aj oI^JwLaj i]l L^3 .4 L3jJl 

jJJj ol*jl JJLio «o^J?lj4il oljl kjjl jli 1 4SCj&j cAjLfl-Jl oLf^-^il ^ja 

.L^jli <L*mjJI) oljUJl 


flflniH ^jjo <jfilh 

C43l.L?ll j_J>“l jLoO“l LL 4 L 4 I c_3 j C j jA Jl 4jl_^j J j L>cJ 


2 1 00 j* L a 4-j^ in >T I 


i7t J I 


(1) (yuui 4>wwwv^jji Aiiui) ^ow^-o ^.u^ui owLoJiwwJ.1 asusi 
^ip 4 ilkJ( oi_* .(SSP-j IjU^I space solar power 

c^j^? j*VI J y>- UU23 c^l jl wL» Jl A-Jl^bjaJl 4 _pUUI jLo oU» jUj^ 


^wOJ>tJo ^ J Aj I 


^1,1 <Uo-?Ul 4 5 II 2 JI v^AJ-j C^j <U>J 

jLo^VI dAAj JJ C- 3 J-^J . y X. ygJl Ol> J-4 0 J J-s^ ^ U~~^ 

U y^i\ _kiL 4 j jl ol jlwU (J-UjSH J~« 22000 -U l5 — Lp 

oLS" lij Oljj^ 4pyo-J 4j jL^w« 4pj^wo 0 ^ jjJJ ol 

^ jVl (J,| (J (_£ JJl $• j-USl Jjjij 5-1 UiJl ^ 3 Jj>r jAl (j^oUJl £ J 

. 1 IJLPl j JLoJj>-V! lAjb Jju l)I 4jI j& cc_3lx-s^l 4_J LoJj 

O^LUj^ ^U UU ^Jl OjOtJl ^>J~I 4 _a1S\iJ| J_*j ^Jl CU3 jJl 
UU?..a.ll jLo^VI U-Ij JW L?j 4jilSvj IJuJ ^ j cUUsjAI <U^<UJl 4 sLkJi 

£^4 U jUll ji ^5> £^_jc 4JilL> ^x>j>c _ lv*> 

4j I w\_o 4 j 3 l * $1 4_^>>wCLA 4 _L^\_ww\J«I ^* t ^^v>-<owvw2 ! 43 l.W.J 1 

^ ^jUJI 4jLISvj JUaiJ oJ_jJ->- JjUj (S^*y ul) j-a !1 ajL^J J j L>- 

^ ^c_s^ jjl^j US" cU-bl J jU ^ ULja-flJl jU^VI U-AJb (jl g-luUl 

.^oUJl 

^ J-i A-Jl -'(7 a ll 4 : w^wwo_JlJl 43 II 2 JI ^woj>U J >- J jl l)Uj I J a> 

tPeter Glaser j^hr j-^. Gj^p 1 1968 ^Lc- a_j:_j^ 


y>-' c5' jUUaiJl ^ 55Lkll Jj : space solar power VL-aiJ' ^Lk!l (1) 

ij-AaiL! 3JU L5 aS^L^p- ®jW^” i*^>s «upLis<a jl ojl t(L»*>L^>l a_JL> 

. a^j L aSLIs Jl j u ! 1 Axil ^Lp 0jjl5 oUl Cj* 
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JL-jI c International Solar Energy Society aSILIJ aJj jJl 

. ^b jYl (J,J Aili^Jl s- LvbjaJl A-jwL« a^pL_v^ jLo^I 

c o L*_^»L> a^I j 3 \ (UjU) a ^V1 s-UbjaJl aJIS^j s.L<>Jp c 1979 ^1 p 

col j*Vj-^!l CJ J jLl* oJp ^1,1 IwL^S" Ajai^vj 01 ljj-A 

. ^ o ^XjaJl ^lj j-4*Vl 

o cg-UbiJl oLj-aJ J$ o j*. iy«il c_^-ywo c(L»U) ^50 

1995 ^Lp 5jw« AOUbjaJl A_wy^-o_JlJl Ail,m J jj>- j-^y ^ 

aJL-ww4 L^jI a JLsbjail A-^-wyo-juJl a sLLJl jJ jj>» .2003 ^1 p ^j>- 

E>- jJ J^^jl j j l^J J-sbjaj 1 J-O-Lo l_*3l J ^L«4J 01 J. ^ L-yw yj>ci c ij 

L-i ObT (jOJl cMartin Hoffert o j-i jjjU Jj-^i .oLoL^iTbflj 
:New York University aju»L>- ^ ^LAp a_^-l 

C^llp (Jlki ^_1_P S-lj Jb* 0 . 1 ^ oJLyyw* ljwLy^>» A_w»WwO_j0l Aili^Jl j 9 jJ ) 

.(ojLyb obl*Jl Oj^ 

4^ ^jjJuil I jjfc JjU A_>-1 jj a]jI& ^3 l_Ufc> cA^lp AjL^2jj 

1 A_& Ojbbkj ^y2x^3> . j >- 1 l_Ly>- aJl^o j 1_Lj>- A_otil j 

Aj3.L?.^ wL,^3 j^P ^P i wi5 s-LbjaJl LJl a_U> ^ ll AillsJl OV C^JjOAl 

jS* . bUxQgJl ^y> aJjLa ^10p1 \? ^ OAJAj A^u^Z* cOl^-^Jb A ! ^jfcU 

(_£ JJl ^IxjaJl C-->LywJ>cJ Ll<> 3 jl^ . 4_J jil 1^ & 01 

Aj>c_v^ ^Lp (^1 4_y> yywO Ol J31 A — jl lj J_>- jj g-Ub^Jl ( ^jA ^j-O^J^l 

^1 O jil 4*J»\ Jy^jJ jJjd* ^pLu^ J Oli Cj%J <j-«J 

jjfc> ^0^1 ^j^-jl ^ Jj>“b ^wb J J-sc^J ^jfc> LjJUl^J UwL« J-Jlyj ^jbjV 1 
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2 1 00 j* L a in >T I 


i7t J (^1*1 I 


.^Sl jJb J-oio bf jiS"! 

Jli* J0h>- ja cBen Bova !ijj ^ ^g^lxJl J L_jJ-l l-SIS" o_~— j ij 
cobL-jEl c2009 ^Ip Washington Post C-~*-jj Ij a_J 

-tj j^ ^o>3 JS" 01 j-tSj ,2 l_^oJJ! AslkJJ 1 yg 3 ^3 ^:.,jl A_pl ygTsVI 
e£l ^ jC^o jJi cSilkJl c->ljL>t~>r 10 (J,| 5 Ov ^jIj-o h“ 

Col J jOS" ^JSO CoIcCj OjoSp A-oloo AjllSo t^o>sjlJ! (Jj Aj-^-Laj a1^3^ 

— !S0L^ J5" 0 j_ j .A-JLil ^Ip I j^li aJIxj^j L_£ ca_pLJ| Js 

AjllSsj ho jj 2 J ^g &J t jVj-^ jLl-4 l o jJ2j ^J-p ( j— jO pJ 

. Ajj jj Aslio aIs^ J_--So 

^jjoA^o «.lS 0 a JlJ-l ojb^l ( j « t_Jig cacJLxJI sJ j* ^!jj>tioj! «.j Jj 

. Col jbtp 100 (J,| 10 -CJ jj AiXJt ^gpl-LyO (JOli’lj c^g-oxo-OojJ 

<to)Uj ^j-4 A-ollil Ojl flil Ajl_£j £-4 I SO- j-OOlJ! t3*^hlo| ££. w2J 01 jOjOill 

.0VI JaJ^Jl fjb ISI cUlojf ^ jJl 

. coh>ejjv2iJl 0 -Uj ^gS”ls2- aOIjLJI a. 4 jixJ-l 1 ^ ::1pI oplp ill l&j 

(_$jJo>r 3 ojI jjJ a lajC J,l)LJl ojl ^cJl j—ijj (j Ip! c2009 ^*1 p ^g — 43 

0Ajj^5sJ| (_j 2 co j— cp a S'jA .,^» ; 1 1 J j-^j a Ql C 23 a slls jLo9l a_ 4 jh> : 4 

col jLL 10 Ao>_uL <_$ _p-t aJI>Ij cols' jo_Sj Mitsubishi Electric 

Col j jlJ -4 d jj 01 IgoLi ^p 0 . a. all ^ A*^— «_A A3 Us a!a 3 ^ 

1.5 jJ><o L^C>-L^4 0 j^CLoj S| (A<OtO Ala^til 0 jSo i j . ASUaJi ^y* 

.A;^w<>_cJl loOlo^l; slisjt^j y> J^4 
cobUaa! -Up-4 ^_4 Kensuke Kanekiyo j^SColS' j— -S' J jij 


494 
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: So ^Institute of Energy Economics 4_slk!l 

^jb 4~^«_2J| 43II2JI J.J y y>J C(_^ jj jS" ^<JLp (_}LA 4jlS”j ld_& jJ^j) 

b jb j}\ e-LE^-l £_* yLaJl 0 yJl ^ Jj'Jj aSIIj jJ_v2_a -AS 0 . ^ all 

• (y jjaE-Vi 

a^o yxjEl I j gJ JjL^JI ^—pS~\ f. j si? Jg j 

42>ij 4 P y^ fl' 1 j J ^ tAjljJl 43 . jj >sJ 1 gjl 4_JL)LJ| 

4_ol . I j a_woJL*JI jJbLl A^ulji y <LJbJl c->l yc^Jl 

4^1>U| 0^)L?^jJl 4^)1^)^ ^ yQS^jJ £ y's>\\ 4P t^E- 3 ‘ Z ■ 1° pi 1^1^ 

yblJlAerospace Exploration Agency ElA-iSl i_iU2x^l aJL S”j)j 
A slkJl (JL»j| 4_JL>_P jly-*V 2015 ^lp j-«-9 c?^ 5 ^ Jala^ J_jEj 

wCSJ Aj ^1 . 1 cl j ca^oJIp ^Ip 3 ISCiil 0 jSi jjJj 

(Adf AjS" jJSLuS\) a5"jA ^ Hiroshi Yoshida I J_yjj jjo 

:%‘ls t ji> l— * S° a JU a3 c->l jLicLv-l 4_S”y> ^5— *J tExcalibur KK 
.(3JU-I C^l AJL* ^4 wL>-| J ^1 OLfljilJl dlL l ^y2.Ji>K J { ^y» Jj V) 


^ J-w4 22000 *x*j jl — o^Sfl oi-A ol dJJwXS" 4ijjil ^ — «j 

jjJj a^pLwsJI jLo-9*V! 1 JjuI 4iL^« ^ &j c^^rjli-l ^Lsa^jjJI 

A 3 U 2 JI jlJJL* cl)li I JJ c 1 g-fli 300 *Aju ^i_P j*VI ^j- 4 ^5 oljlwLa ^ 

. Lo-?*x_a^? 0 *-X3 A-J«o^P O^wL^Jj 

di-S-ij c4jt3lw\Jl J- scsJl 4 _a15sj ^ ^ 0 S 0 4_^wwJ l)I 

c_3lJuSll^>l j ^—-ouaJl ^1 0 ^ jjJl Ja Ia>- (^-Ul 4 s-w>_aj a?^L>-jJ| 
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2 I 00 j* [£. A-Jj ia >T I 




(J C_3 Ljy^ jS>rj ^ip £tJ jl J-ygJl cJi-Jl^O ^j/gl <?7) ^i 1 4J 

o ^ ^1 Ig.Igjt-1 (JlJ-l 

\Juj l)I ^Ss_C <LjL>LJ| 4 laii-l OJ (J ^SCc y>xj ^ Ipj 

£tJjl J*,&}\ J^4 £ y^2 ^ c^j— .(1) jJiil C-Jj yg.^ (J ji->sJ >eJj 

i^S^y L»Jj_p c0 j-aJI 4 jL^J ^l>- l)I ?7jVl 0L$ c 4 

4l^Jull 5lS^ lilj .4 ^J-Jjij ^J,l ^c__jjl j_vgJl ^j 4 o J j Jj>- Jl 

^ ^ ll * *' l ^j C4jli^\JlJl I j l. ■ I 4j>0 jj ^ 4 **»,*) 

01 ^ yi oli Lu5s_c $A ^2ji]\ yLwJl 4jalS\j a* 

Jl 
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<==m1AJI 




I L^u^l *13 Ifcj Ja~xi' ^Jp\ ^U- *>ta jt lu*d?- JiJ)) 

jPXj jbxj^U 

«C|bLuu JjLS - 


1 Aj^Lo-^vJl U-LJl < ^ a_^JI d* > LS" 

4__^Jl c—JlS'j .a_> jS 4__j ^ oL ) _^p jL-« L5 J Ip Mount Olympus 

A^J^I ^j- ■ .L ? JA A_U ^Lp»c_Jl j-yP j^T^J ^J\ 

.^jJxjUU aj y jjL- jl» { Js> Asgard 
i y j^S' A_dP ^lp AaJ L~jYI ll) c 2100 ^lp (J jl>cJ cj ?Uj j 
1 ^ * *,(2 * * V 1 J J- y3 jJl P . $-1 *|f^ fl 1 1 L_^ l_^ws^N_^v*J I 

£*cJj! j-ygJl s-LoJ-P yS J Ojj-J — 0 j— ^o L« wVajI LgJl yS> Aj! jj>- A^j jJ *j 

• 0 jill AjL^J (J JjU*bJ 

Idb I j-Pj ^ ^ j-** A-JLs^ jLx s-ljj Jl J_> ^laJl o! wLj 

A-^-Xi ^ 0 I J-jT ^ ^ ~>T ■ ^ A * * *Q Aj^V^r^ll 

lwbJj>- Ijv^P 0 I J & i^ 3 C A_^lj . J >- jjl tj$ CM s^ j*-) 

i^ m ^S'\ wtjwt^cjJ a,pI **/2 II ^Lo-d*VI (3^ ^ g-l ■s^g.jsil i «M 


La jjAj A-^laJl lii-laJl ^ jIp la ; » ^ jjjl "Ccirl Sclgcin l)L?tL- J jlS” (1) 

(j*^r j^O .Aw? ji\ 6 J^“ \S JJl oL# jl^ei.1 ^jS~ jjj XJ Jg Jjl j aJ l)LS”j . 4-J»_.lg]l 
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2 1 00 [£. mi <t I 




L»wUp Jj jL«j! j tal./g all J& l j^> J)^\j 4 

I i 01 jS .4_^_aj t 4^*'' jL>s-aj*}U S yoA< ^ a~l i 

<_aL>s_v2l j /j-4 (JL>-I ids (_£ JLSl ^>- jlji-! <■ ■' ■ h. al } 

.-LaLj-^l ^i2JtJ I jJL.g* 0 j5w*J — 
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<==m14JI 


(2030 pU jia. j-tf WI UjjJI j*) 


a i »ii a A II acgo^all gjlA 

JVI j* *UaiJl jS IjLjjI jtrVl ol jUV' Jb4 jlS' 

• jy£ y>*j ^1p 4-JLowJ^I Jlil (_£wUl ^^jli-l s-Ls^aU 
4^^ l-*S 1 jS" cd>&Jl 4 JVI ^Lgll JjVI ^LSil ^ <—i j-^j 

dJ — Lj cjviJl c^jj- 5 Ol I — gj^or g.1 jg . a Jl ^ <*-.«. £ j5 sj 

o^ jll oL d* c4l2j>tiJl o jj& ^j>-j .^.LjsjiJl ^Jjt! d-jJJLil 

ol« J j_ >- ^ 500 L 5-J- p 

^ j^»l J5" Jj>-Ij ST ^S" (JwbUT.Owbw\j>- v_^S*l jS” c_3l dlS"l ^d J co^ -ju 

V IdlJu^ J Id^prl Dl j & J^L^-^fl jw\ v^>» l)I . d— 

(jjLsS 1 c£jb^j cfJ-lj c£ j-^ v 

. Lg3 ^z5l oLJ~I cdLsddjI LgjSdV ^iSlj 4_w-«w<>dJl Id* 

4jL*JJ cdbiUP^ ^_P i^U-aJI s-Lo-lp CU^s-J 4 L —5*1 jixJl ^1 p j ^ 

4_u Lv^jail I ‘ “ -3 ^ A ^ b . L i 4 _*_^Lo ^* ^ ^bo»w4 

il cwbjJ-l ^ o^-dkJ y* Oy j-* ^ Dumbbell 

bJ ^ o^5\j JJl boj^l Jj>-I Jjic j ^>-VI (J j >- boj^l Jj>-I Jjo; 

C(_£jbdJj \ £ £ JiiCj c<d j—S^JbJl jj ^ j— d 5 jj 

Jjloll l ~£ j |t_>tjJl ol jj^ £«*j . o j^L» ^ >c - :j . ^ 4 ^'J j j_ ^ sj j 
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2 1 00 j* La <Lji tT I 


i7t J I 


Q j-j? jj oLj cJ-^w\Jl j_£* J ^>- ^ — *LoJJ 

£$1 y* JjJ_^ ^ 4_flj ^JsJl jj L C^>6-Ul J-flJj .|*J>cJlJ| £ J j? ^LfcJjl J v^ 5 J 

l jl 4 _JI Jj J&\ L^SOj cs-Lj_flJl 4i*>Loj*Jl jl*Jl ol jS" oLl« 

.^jjj'VL 4_£_^>> 4l_JLv^ ^*5"'! jS"" 

c_»4 L 1 4. . jj 4__£L*\^S"1 1 i -—5** jS"" ^ 1 <-\- . -y^ j ^** wl . 3 j 

j%->«->- ^3L*-sjl 4j 3 Ov. £- jl jL <^5" jS" c2010 j*Lp ^jjYI 

c^iT jS" Jjl ^ (4p>Lo^Jl ^ jSfl) o J-& jl Js-JJ C— 9*>Ulj .^jVi 

c_^w^Lil wLxJl ^Jp (jl ^4_ww^>-jJ 4^wjJb oLi-l oLjjJ 4 -L)LaJ| 4 fl.blll ^ 

. 4j>c-L>^q ^1p JjL*> s-L® ^ ^y~*~ ^j^-o-jJl jJ-L 
Kepler <-p JS*>L_bl 4J5" jJJ ^-sj jJl I 3 j& ^j-J xJ 

.2006 ftp COROT ojjj-S' ^U^JI j— Jtfl j 2009 (®L_p Mission 

^ j^>cjJl 5-1 jj^l 4jLij? ob ub jj ^jp jl jjfci £ Lj-a.il I jLww^ 

jwLflj 4j j-j? L>-L^ C 4j y>- jjJj (j-^l j*-3*ejJl ^L«l jow? c_^S" jS* jou L»JLP 
jJ-L ^jp li>o 4jLxj ^ j_>sjJl c»3VV I ^jPj . 4jL*JJ Ji JLj? 

c_^S3 j5ol c^L. 4 c_3LiuiS3 g.LjjflJl IjL-ww^ l?** j Lc.j cojocy^Jl oL 3 j jjJl 
AS'j^j LglJL£ ^^S s-C cc— S 3 j5ol jjL i^3Lio5^l ^ y^j 4 ^***tJl 

JS^fl 4 *jLJ| jlS" Lc.j (jJJl ^ jLJj «^lll cj cJLT lil L» 4_i yJ. 


uiU5j-V tUiiJi Jl jL-w. jL-jl i= il t(UU)A s 5^ !>r .VuU2iJi ills' jJ^JUaia^. : Kepler Mission jLS*^+* (1) 
S' ojLp i 4 ?s* ^ * jL~4>^ «-•■" *a5j .ijljl o j£? °Lf^" —iLy^ o .. . J IS~ 1^1 L-« 

i L« iS 0 -L s^J_J ji moiI»I 1 J jl i 5 y*n ^jLjaS 4_»> L> 

(rt-^r _40 .^-w tt-xJb 4~i j»p i_iJl 100 
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<==mr)I 


(3 <w* J-^ tlili .a]S l) ^ 4 o^i 

^1p oLil cpILq^- 2 j^tj op-CcS 1 lilj ^j^oj>- (Jjl L^_3 

.415" (1) ^ oL^JJ l_Lo-£3 ^4 I jjfc JOU (1)1 cc_^5l j^Jl i^fJJj 

l) j ti SsJjiJl c((Jlii £_Jl) I A^c-oS-S ^Jp p_gJ>cJ ^ o j-JL>c_v^Jl (J J fij 

.($.lii *_JI) : o j^yk ^U^aJI ^ olJ~l (j& (%-f^ sj . J* 

^-o~a3I P4^ C j 1 j-ou2j 4 * *>>Lwwv^~ ^\Sl ^l, . ..<>..$ I (_] ! I ^ 7) <■ ^ ^., ,. ^ ^ 


.Terrestrial Planet Finder ( v_Sl ^ c _^ j^' cu>-L)I) o-wwll 

4jl_£ C OwbwlP CP I ^4 jL^il I Ajk Jp J>» l)I ^j-4 |*-P jJl ^IpJ 

.^i^S" o^ oilJjkl ^w^*j jjj ji jL>l] jil ^JJgj 

CP L-^w\_P (\ - — S* 1 ^j^P dP — ^-t^CPwU i — ^ . sjj ^ 

.<:Lv2jaJl ^ 4^ytJl <^S \ ^ip J P.. j IjPS" 

0 ^*4 4JLC. <C>)Lo- CpI j 4 *j jb ^\S"I ol j 4 ^lp jL^J.1 c£ j IP*e-co 

cLjIjj .Hubble Space Telescope (J— >U ^L^iJl cp 31^ — 4 ^ 

o3l .x_spI 1 £j3s JT j $-1 ^oJ-l CP ^ 4_*-P*Vb ^J~o-*j Cpl ^Jp j 

^jp <^PlJc5\j viJJJjJ COj— « 0 j-d>» ^ ^>cjJl 4 CP^_J-ll i^JLCXJl ^\ *Jo^l 

dlSi L5 — *j) ^ 0^ L^.j (*— ^ Lf\ ^j-^j 

CP-P*cJ 4 jIc*J 1 3C4 Lo-^3f^ ^-) i^J>sjJ] 4 Jj CP 7 ^4 jj>-! ^1? 

. 4«3 c_p ^ p ^1*1 P^cPwo ^?»cj ^1p c(^ L o-&!wt^-l 

/^4 l_ 3V^ O-tP /« v^j 4P ^4 t, o ^aJ| J j.AlcwJ.1 y LjjJ l) j ScPo I J 1 

^5\J 4 jL*JJ 4_^jLJC 4 L^JP Cplp* 4 x_J^j 0 Co S"! 

(jL^»jb ^Lo-IaVI y* IwL- jJ-4 CPwCj’x.wvc OjjJj I jjfc>j .^j ^ 
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2 1 00 La <Lji jfik tT I 


i7t J (0*1 I 


s j^j>- ALa 0 c_3 j_^ j .0wUxJl 5*1 ^kJl oAL cO» L»jj cjl 

C^l-k^- ^lp C£ J-^“ ^jO’jVL C_^S*I j50l ddlS* 151 La 43 jjS, AjiiSk 

olS ^jp oj.ok? A-AvkV oAkJl (^1 ALa dOlS* 15| L»j col Al 

.sJilp 

c4_vw^L3 ^o^o^jAl LL«lk LjALJuSAl^V j>-\ ^-A-La kk Al la 

oLA -1 01 wLiixj OLf o j-ap .Europa (1 ) Ljjjj ^ J : j_a j VI 

(2) ( u **S'jLjJ j-?t) (jl k ^ VJ -^->-1 j^lj l)I So: V ^^wo~jAI kJl ^ 

jl Aj>-k ^_jTl jSAl 0 j-dxJ V c^^oJAl J Goldilocks zone 

^I?^V1 <«— -A* ^5*" ^ *«l>^ • L^-^c-W.^ ^1 p ol k-1 |^_Pw\J l £ ^LSi o^^L_ j 

.^j^o-JlJ| c^wv^Ll« J_*J ^^ip jJwL J 4jV Aj>tkx ^lp J^kJl ^lil ^ j >- Jj 

^^wO^wwvJl Aj ^-A ^)jLkp ^JjLa L ^lp ^J— ) L»Al g-L— 1,1-9 

I Jj>- wUxj Aj V t*iS j' pAI Jiu c_k* jA ^ Ip wLo-?oj t»A j-^j . .*- jj 1 £ 

cA j5A ^ AJl JjkJl ^j>-jV I ^1p ^a JJkAl g-Al 1)15" Aj ^ p 

C^3 jJ jLaIpVI ^k J-Ai c4_j|jJl Abo oA J jdl J Aj jjjJl ^jj2>LoJ>“Vl A A 

^1p VI J^-l 01 V a^w^o-JlJI ap ^ o^Al ol k0 01 ^Jj 


(_jLp 1610 jjL j 7 ^ A»j .|«-^*Pl ojLojI jj yLiOJ j*>& j5l :Europa I — ij jjl _ r - »-* (1) 

100 (3-*^! -^ 2 ^' ^ J~^J J! jy~ J oLv? jA Jl jypJl t3^Ls<s 2jJbJ(^ ol ^ojiJI lA* jllCj .^lJb>7 jJJU^ ju 

(j^->-jiil) . j-o-oJi I A* -<j ^Ull -OPl 0j&£ Q~i— «bt)Lill dPai oLil 

^ oLPi v_Pi jS" <iU-b j^-ri ji jl j5o: t^AJi v_— .Ldi JLkJi : Goldilocks zone ( _ r S'_ ? LjJ c3Lk; (2) 

(|»_>-jA.I) . aIjL^JI «cJl>- ^ till ij^Aj t L^lp l-L?r V_j !-(->■ j V b-~»- i L^-?T.lg-*‘ 
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<=AiAII 


«.102jsJI 4 C->^>ol 01 J *-i da^ I j Sis' oJ LaJl 0 <JIp 01 VJ 

i]L* 01 U>wsl j ^wsl jLoil frljj U J,l Voyager (j^rU ji) 

(_£wLJJ 0 c-UaitJl C— OlSsll I jjt, ^JLj CsOi-l 4^2 ^Aijj 01 /^Ss-C. UlSC» 


w\j>“ 


j-fcj cEuropa (k jjjj) 


JlSI 


La l)1_P^vj^ .(J 


.(Ja-jSujzJ! oUjl c l 6 10 j»L^ Galileo j— JJL>^ 4 -a-^iSI ^£JLsS\ jL^I 

I jjt> iJL-£-3 Cj% jta j^xj ^lp wX-JLi-b 1 ijjji j-o*-aJ| ^c.._k-^ l)I 

I L jjjj j-o-aJI ^1p -k-s^*^ 015^ llj . JjLoJI $.111 .k^ 

^AXa/9* jJJL L JJJJ L?. ■ t w>cl ^LoJ>7^! jli jVl olk^ a 

•U^J^n olk^ *j>t>- 

^^o^zJl j»lk_Jl J ;>-!.} ^iLkJ jJ s^a ^ ^>- jj Ai C^JLT aJ 

C ^ ^ wL I I L ^3 . A^a Aj IjlC, ^^N-Ow*-w^J I c_-«2 >o 

£-o- 3 ^1* ^>ei ^lp j- 0 *^ ^c-k-^ ( jy>x^j ^lp j Jo>-j wLo ji 

C-^S”” ^5*111 aIjL^JI <Lj5li-l Cc_£jLiJj (J j->“ Ojl.-La ^ 1 jjjjj 

<*_Jl3 ^ -L^o k? c^-ali^- ok&L^-l ^ ^o-aJl ^ 1 p -kjt^ 2 _U j»j>c ygll 

Ajtal ^1,1 ^^>jj oj! w\J ^^3 c jy^ ^Jj-o-p ^1p j-o-fiil 

. JjkJl $-lll ^a yLL^» -k-^- ^J-v^j wUli-l 
0 wUxJl AjjLiJl ^ SJ jLo- 3 l d-JlS" 1 c.j aJI c- 3LJui5"VI Ikjb 

l)LS^ Ikjfci l)I ^0>rjVlj) .L^li ^-^"1 ^5\Jl Ojlol A 3*}k>JL!l 

James Cameron «kT cukc>- ^Jl c-oL^VI 

A_owL 3 ol Jj>-I ^_3 l) (_£ jwJj ^ >t_>o ^ j\ o>3 1 Jj>-\ j\ l>o 
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2 1 00 j* La <Lji tT I 


(J? iaj I 


<dij ^ wUix^ dlS" ^1 — oU~l yojj *&j .(2009 ^ Avatar (jtflil) 
^1p 5-Ls^2_aJl 4-oJi? ^ — j ^xJl ^ 2 ^>- ^Jl oj^U LgJl olSjVI 4 
^UVl oL>J (^JlpLsI^j cl-^SC * j .oJLju aS*>Lp- AjjLp c_jTl jff jLil 
.OjyS" liU-s^l oLJ-l 1.^*3 jJOjj jl J-oJ^-cj ^Jl 

jL*-wwv-« ci*^l LJwL^j J_d lJ^LccS^VI 1*-^ gJ j 

Europa Jupiter System Mission (L> j jjj a_^I j jJ ^ jLLil ^LlaJ a^^») 
J y>- l)Ijj-\JJ jL^It I j_A> |t-o-v^ dSj .2020 ^Lp (EJSM I j L,^ . n >-l j) 

i^LiuSoL^ob s-Lo-lxJl ^ UtJ cl-Efc jjj j . Jj? j^Jl 1 C.jj cbjjjj 

0w\_p $-Lo-L*il diLl . j).Wj ^ 

jJJjJ oVEcj^VI ^ >-! j . jJji-l d-^- oC^j d >c_JJ ap jd« ti J L? 

^1 Europa Ice Clipper Mission (L_> jjjj jp a^^») 

t jJ -Lxj j . J -LLl ^ Ip Aj j ^5" 1 *L~s>r\ 

j^L>cd aJL,^?3 aj^jEo aJs-^I jj ajLlju ^l^xJg^yi p A^-Ul ^llgjLl ajL>c_^ 

pSj A_Jl A_s^j| Jp £_sj> Jj A l I jjfe ^4 L>- ^o-L? J^sl jJ iJllA J . 1 &jaP 

. dLi-l d— d *-Xxj ^P L^3 

oJjJj>- Oj jjg.La dlw\jc« ^j-4 Ljljl L JJJJ j-o-aJU 

d> L lol*-^wJ I ^_d>&3 .^j/?jVI ^P Cl— ^ o-su 

AJ^vP (_£ JJl -d>- jJl Aiiyi jwLv^a ^j^wodlJl l)I ^UxJl j^lgjca C^j— 
Alvin (Oy^') Ojtp c !977 ^Ip ^ .a^SOt oUEl J^>^j jl 

U j ^<2Sj l ^Lal oU-l 0w\jwt^- (_jl-^Cil aJ^I 


506 


«iWI 


Galapagos (1) ( L /’j^r^. VL>- j^r LfsLiJxdl J-ui . JJ wb4 

15"L<>-»»I j coLjj^j cljL^- j c a-£*>Lo-p a-j jJl Ul Jjj A^i jjJl oi>j crift 

^j-4 AixjJ.1 0 jl j ^-1 Ail!? ^J ?*cJLwwj oL^-l ^ « (_£ *>>l J CA ^J_v^ 

^oLji-l Jj>- jj JS c A glLJl Oi>J LoJjI j . A_^*- ^ <LlJ AJlS' jJ| <jjl & jjill 

jA>c_J| ^]g^» CJ £■ oJ A_Jlff jJl oU jjill Oj s J OS J 

^LoJjJl ^y2JU l)J Jj . ^>c_Jl (il o-£-V A^Jli-l A-oJJ^Jl ^ aSLI^U I J-__> Jj>- 

aSJj J* J^JJj ^ olJ-l Jg J jSfl c£j yJl jl I JS>- JS\ jJ)t\ £__*lj 

Ajb ji jiJb jL>cJl (3Lo-^l Ulj jI>sj ^JLp a_J 

Ujj) A^i Jj j ^_jJl ^2-oJ~l jL_ ?t ^JLp JIp J ai . l)ISJ j 

jj JJLc.OLS" Lc.ji ClLJ S-XS* l) 1^" lilj . Jajj>til <^IS (1 4ji 1 

A^a aSLIsJ! lM Ij^j^J ^o-aJ| ^1-P JJ ^ ft ^Jij! 

.(^jjjJl ^la- oJ-b Adi £^Ji 

jS^Jjj l)I A_LoJJ»c_ll oLji~l ^ J>s-as}\ J-^J Ijd^J Vj 

CoLJ~l ^*^4 (Jl^&Vl 0 J ft Jj-4 J jlj . IjjjJ jJ-5T JJ ^ 

£ jdJl Jj ^JJdwj a«oj Lp dli ^1^- 0 j^>s^ L_$jI 

(^U^) cj^- L^j2j2-^> 0 ^ 0 L^j j-^- 5 l)L^ I jj t jL^sj^fl 

. jJji-l (j- 4 


: Galapagos rift 4 


prUVW£_JU« (1) 
<^0 


.si la^*- a ip iapj.1 J J& ^Ju jj p' ^yt 3. 
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2 1 00 La 4-j^ in >T I 


(JSLutj I 


j ii^ll jKn i^fl J4A Lo :(lj-d) flihn II jaq 

j-Aj C4>wo-l*Jl 4 9 ^xil ^ 0 j j_j L)l 4 ^5s_C ^>-1 £.1 ^23 ^0-3 LA 

Laser Interferometer (e£j j-gJl) 

ojLLL- dlSA^j c(LISA (I jJ) I jU^-l Space Antenna 

J^_JLp ^i_P Oj^li l) ^5\j J3 4«^LJl5Ci^>VI jLo^VI bii-b J . 0 J-XJ ^y» 
. jy£}\ jU>cj2j*VI o-l> La 43 JiL©jil 

Up oJjc*« 4 ol j>til 4 j j pnjj (^wUl J Axil ^oLi I LlxL> 7^I ^ aJ 

cl~j>- cDoppler shift ( 1 ) (j— L c3 ^—ju La J-s^ 2 j 2 j |j Aj) 

LJgXJ J . (Lip I A_*JL-a jl 1 La \jJuL» ^ J>xSj 131 £ jA^Jl L-j j-J> c_L> 

C ^ wL^aJ I ^ 1 L-S\_C_ C | | %-J ^*j->a ^ . 0 ^^\_Il 3 A_C Ax^a I A, . .A 

4_dJ ^LJl I jAS”* I AA 4_*Jluj jL>c_ajVl 4«3 £3 j (_£AJ| CA3 jJl cjLo-j 

ca^j L» jL>c_ajl ^a 4iixj-ll 4 ^lill J* 1 )LLVI Lgj LliSoT. ^_jJl 

jL>c_aiVl Ol .^A >t-j l)I Lxlgi^l clJ . jL>cj2jVI IA-a CAjA >- 

^x^3 l)I j-a^l fjb b j>til l)I . CA Ls*a 4>A» jLLa 13.7 J A_La £_J 5 j 

oi> j-a i_3*>Laa! ^LJLl o^-^ll^Ijj jL-w«-a) j%-^L) 3 j ^*il (J,L£-I s-L^jaJl 

*jj) Wilkinson Microwave Anisotropy Probe ( 2 ) (j-pl ^Jl 


X*a ji ^1 J^lai' ji yl) >s y*L ls> ji*j : Doppler effect jf Doppler shift jjAt (1) 

.0 yAliiil 0 -La (_5-ill jt) ji A ...i jyL jylill I^A ^P-Ci J ^3 j 9xSJa l_~?l y> J 

L^-L-i ^Lpj tjj iifjll aJI oL>r ^ J s^j j cj! o 

(j^- j^il) . I JL » I y « bjvi. DlS” I j| L« Jb-L^- ^-la — -j 

iS j * : Wilkinson Microwave Anisotropy Probe j-j^i ^J l ol_?r y* yk>-\ ^LsJ j (2) 

jS- a]oj y- ^Ualwxl -Ls j AjtJjSf^ ,__r"Lr®3 j* ojL %P iJLsiiS 

-..,ig a x! 1 
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ciiNI 


^ 400000 pH J jJl V (WMAP I jL 

Uj^>cj ij! L^j^-C AapL-s^JI b jU^I ol 9 l-U jb^cjaiV^ ^ jij 

Oj-l>- c- ->L^4 01 V I g-30 Cjb>cjajl iJLjk l)IS" 4jb Ja a£ 

.^>cjaj| ^-Ul Ax^Jala j cjb>c_ajVI 

^ ^xLujj ^ yA-i ^jA I 4 «jg.ai I jO la_^J 

,4^aj jb>c_ajVl Alai- jj-« 4jib£-| ^4 ^4 ! j-^j b»lc 4 jJj>- 

(^2jJ (Jl^j4 ^y» Jj J_>- L^-3 0 ^4 JS" 

^ 4jjy2.J I C«^ b ^S's-'wVwLb I ^_sl_b ^ I b$ ^ LxJ-1 b_*J y 1 w\»A 

^_Lp ^b4 c-^bJl ol 3 jSCwJjJl OJ-b C^>c-3 (.^ j_>tjJl j c_^Sl jSCU 4 1 aj ^>- 

4jL^J i^_JLp ^pl ol >■ ob jSL^wJj ^|jj>&1^4 L54 1 4wUpj . ciXbsil 

^ j^cjJl C_3 UuS^L»I jll P Ll*L 4 C0^v>>Ly» A-JllJl 4-ibtJl l-4 j ^4 

(^JJ| — ob ^SCoOlJl cJbJl J-j>cU cOV^J .4.2 j-^Jl <*_-> 

lilp j cljlfjt jbSl I £4 lub4 ^iaj 01 — 4-uibbi ^4 jj»\ e_2M Jui5"l 4 ^Lc 

bl j£l ^2>-j Jj cj-pl 1.21*4 j c£-obyajdl 4.2 j-^Jl <--> jJliJl 
ij\j L» C—3 j ^ 0 ^SCJ bJ-L>» (I jb-^wJ.1 3*4-14 ^Jjb J_j j.^ oi j 
a-^pLls^ jb©4 £J*4-> jb^ii I4_& o jSoj j .2020 j 2018 ^»bp 
. 4j jjO 4 xJ 4 4j*^b b^JLj Jajjjj 3 (J jb>j ^j>sjb| ^Jj Ufc liliu bc« 

^1p j*VI (J j^>- jl-X-4 ^ jj b^> 3 jLpr jL^J.1 I0 _a 

jljJ b» jb^cJlj*^ 4o3b>- 4j>- (j\ l.3 . c3*^bl?^l 

CjJ-JJl 4*-Jol c-^1 *V 1 O 3 jbo-9*V! J-^ 0 ^ 

c4_aj ^lail oJLjj j . obo^j j > ol J j>c_wwj c— i ^_^>j 
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2 1 00 j* L a 4-jy in >T I 


i7t J ft L Jl 


0 jJj jj ^ \$-y>r £— -Lj JSlJ^j (J j-v^ jJl ^LoJUJi c_3 j — ^ 

g-Lyb.-gjl ^ Ca~9 ^Jl C^llOCj'V La3j) j^SsJl jL>cJljVl Oj wL>- JjJU 4_JljJl 

jj^jaj ^ 2> l-yg-lS" J jyS" LI Jkst^S ijllA 01 ^Jj .a]^»j 4_Jj 4 Ob 

jS* ^JJLlo ol> j-C ^j5cJbj 01 c^-wwOj j^Jl jL>cj2jVI jl J-^l 

Jx^?\ 0 (.4 -jiLi-l ^-1 j-«l jl col >: j-ojJl 0JJ->J .^c^mjJI la & 

(Ij-J) jL-cwJ.1 cAjwULu oj^>-I 4-L.vO jj L^LaiS"! ^j_5lc 01 

.(OAL 4-jiLi-| oLr j-« L^*-wwo ^0l cata^jJl c3LicS"V j 

$-1.2 j-^Jl cp jJiiJl ^LoJ c3LicS"l ^1 p I j^li (I jJ) jL-^il Oj£j 

c jj-*5\il jl^oaiVI L» cJL>- ^ jjfljJl Iq?jI ^^SCoJj ai 4j| L c^j>L^iil 

. ajI o15jVI ^j- 4 ca^j ^ aJixj 015" c_£aJl I 

U 4 JL>- ^jp C^l J ^Iklll ^•jj* J_Jwbt!l l]ljLg_3 C(J,I J-| I C3j ^ I 0 

String (1) (jl— ■> jVl *—i Jzj) ij* aajL oL Jkj — *S0l jL^jLYI 

01 ^jLL ccalAjjjL^Jl a^V liijj . JUf c Theory 

^*y>cjj .^wLoJjl ^ 0y_-oJb-^4 L» ^ J 5 ^4 4_obx^O 4pUi ^ P ojLp ^ a _^5" 

L5" 4pLaji]I ^1p 0 ^a31p) 4J0bo-*Jl 4 pLLL 1I oJ-L ^ L_-*> ^1 p 

Jj>-I^ ^pLLaJI Lj j 5" J^rl^j J .(4 L^*lAJl c3IjjVL cab JJl j^v^-iL 

^Loj>& 5” coa jap LI ^S"l Jb ^ill ^ ^a*VI 4 ^L^JJl 01^5^1 ^ 4 


.Sjiw Cs^b j oYsbw Jl -ljuJ d j_S0i i_~S" y J_j^- aijjPl jl5CiV' ^ ^ :String Theory jL; jV' a_j^ (1) 

tLgJ CC~" V ye— a) I ^ <CaLl« Ajllie-a (_5 yi-lj 3^- yju* Cal>- J U j'br- Ojlil jl si— 5>Sf^ (_jLp jl^sSf^ oJ * ^p-aJJj 

<LJLL>- jbjl OjLp tOlS”jl jZ'j olijjCJj oli yj yj oUjj^Jl ^y* iAj^v2Jji!I y li-UJ 3^— >L»Sf^ ioUJl oJ >- jJl u)^j 

0 L 0 -— ( jOjL^-j ^*a? Lg-isj eyjuas jLijVl oJl* Olj jl jc *+ ■VI Ails- ^ ca^r 35 U 2 JI y « 

(y>-jdl) .Ojy50^lj 
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OMWlI 


La ol pULLSI dAij wii cULj>-!j . c^l pULaJI 

oij c(big splat theory (ji-JxJl jl 4__> ^Jij) 

|»->r ^o-wwj La LJa*lI) ,3 JwoJL) ol pLfii ^ 

Luij jL>cijV' J-i li oL oi__A j-a JS'j .(eternal inflation 
jjo A-jiLi-l oLpI*JoI j Lgj j1L>j ol a-jL^JL 

<LoLi-l ^jk^j2j ol ciiJi *Aju (IjJ) jL^UJ jL>6_ajVI 

Aj oJj_X*Jl C^l j uJb AjjULj Cji jL>cJijVl ^ j£j ^ xj 

jl ^ Ip \j*\i (IjJ) jL-vwull L)j_$o _\S caJL> oJljj j ,jl >jVI 

. Oij oJl* ^2J*J $•( 

2u*Ll dltt jL4 c V ^ U.UL^ (I J_J) jL^ll i lil ^ 

Jia) (I jj) J L_l *Jli!l Jl^JI 3 JUl JJrl jlS' U> c4_LiJJl 
.4^il jUl Ij^lS (Big Bang Observer (j^xJl jL>ci JVI «w-il _ / «) jL—« 

^jP -Xi 1 gjl_9 c^L>cjJl L g-U^.jaJl C->1 a-JuSsI^. w^a o <La>- lilj 

. /? L 1 La . ^ 4 j^a 3*^^ ^ j — -«a 0 ^ [ ^Lp ^ ^ ^ totJl 1 ^ * .w\J 1 

c^LfljJl ^jlsS" Oj£j Ji c< o ^jl!l ^L*£ clwL! ?o ^5\Jl j>*)LJ. ^ 1 VI 

VLoj^l jL>&jajVI Lie^a ^p 


flihft 1) ^Jj jujnll H jpltf\A„ll 

c^LL^jlSI i^3Liu5li^>V o.Xj Jj>- JSlil ^3 ^ aJV^ ^L^il uy-^ ^ 

I jjb ^J>- jJJ . I Ol ;-3p 4 j>-I c.5^^ f ^ 

il c^L^ll o^JjeLa j ajLLxJ! aLIS c A jjOxJl Aj jL^» caJ^I ^L^-Ll l)I ^1 


2 1 00 j* La <Lji tT I 


i7t J I 


4_al5sl!l ii^l) Lo_P.i Vj COjdaa- C->1 -Lj 1 Lg_3or 

,3_LL^j J*V1 Lg_0 ^*-1 <C^L« Oj^jv? V 4jl 4^oJkl 

^lliJl i SUOx^V < gjw? j ^ 0 .'/* o\\ ^Ijj OlS"j I J > 1 1969 ^ p ^ 

Buzz ^j^ll j' — ; j Neil Armstrong J— J 015" 

JjtaJLi Oj <>-L>ej ^bJl 015" j c j oJLl! ^0 2 ^ ^1p j_0J IjL* J__i Aldrin 

^1 J j-^5 ^Jl 4 _»xp ^ Ip LjlS" j I A .*'■■■'• d *jIj (_^l ij j ^iL> 

. 3jj03J w\j wtj>- j\*2_P 0 iS" . ^ I 


joi^il jLajI jqJj 

t a ’Isaac Asimov*— s j_ «~-0 ill j_>! ^^<0*11 JUl~l Ij- 4 i— c5" I— <df j 

3l— JL» c-JtO^ j jJl j . LJ Lcj&i j U / LidAl j Oi-Ut Lj J ^a-l J a i 

!>Ll*<s jl ^ oXsl* 3 £JJlSl Saturn (Ojj— JL») ^JjJl jjl 

(3 ^AJLj ^tjjl j-^ll 0 <0 _p jOS" ( J- 4 IS" (J j .3jLOJI o IliO ^ 

jji*Jl LcSsJt jOl J <■ ■ t^.i 0 Qa all 30 -*^ SjtiljJl o jOJl C-CLOj j tjotjJl J 
. ^ A ^ 1 ' 7tj jp]' ^ lj^ ‘ < CO\^dJ ^^7 y* ^lp 

«>•».. ^« j CJj >- l-^-CO C J J «VI (j 4 ?05l Ow\ >- ISl 4 

j l/ *ls— ^ J 5 ” 3^J -0J— IS jiPj c~^ry j j 

.4jalS\lJl :Iai3 aJj>-lj 


^<ki*il jLi-l o >I jIj j i_ aJLo ^ toJji.1 i—SJj-* : Isaac Asimov i— (1) 

.^©ijtll (JUiL-l Lo. u .^' ^ I j^S I y\ AjLaJ^-« o«5 * y oij "(jijiA ^jLiiiilj U-L4 o-sV 
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<==m 14JI 


.AjiiSsJl J2 &l) Jj <•' ■ aJI j jL*JI ijl ULj>-I I ij! 

U^J^' dr* J ^ ^ L5 — ^ ^ J -3j £_L?J 4 _jLL>o 

J^LxJL John Glenn (1) 0>W Oyr 0 jj J>^>L • 10000 J,! J— * ^ 


£cJ ^l! ^! (J j-v^ ji! L! .^-LLaJ! jJL*~S\ 4_a15\j ^.-^3 i^Jkbj! « 

oLl^I ojj l)*^ *1 ^ 4 J 5) j— i>» j j>c ^ c«i lSCw*^3 


.(^ai^^ir 

LwiLoil 4 ^Lyg-ll L^ljwOlj Ojl 4_ip C-« *i? li-A J^S”" j! j\ P 

Lgj (*15 ^ll! 4_L_A>jil 4 JLjsjail (jLo-P*Vl C^>cj>- j .^j ^Jl j ^jy-^o ^>»*V! 

l)V C4jj jJl i j—i P s-LLaJl C^*}L>- y! 4 JLa 3-I 4jb5\lJl ij! JOs-jo s-1 La3 ^'jj 

4_s ^? ^p ^iL? jJl La j>x£ ol^ 15! ^j jUJl ^5 jJ 0 c-* 5lS^ (f V! 

j! j*qjl^')I\ L^iSot V it*-!! ^ jJLSl Aj! j-Lj . j , . .L?.^JJ 

. 4jL ji? ^ jJL*J OiJLxiJ! (^Uj ^ 

j-u JUc^.1 Ajw4 ^Lp 300 ^L"! ^r 4 ^ l_p-*-' j *)L1 ^pJj bf j 

<L Lvj>- aJ_*p (*L«I ^jjj^Lp jl V Lli dJJ5 (^J to j* cJ j! ^J~! (jb! ji 
aJLjj! LJp C^j3jV! C j3 jlwb* ^J,l L jv2- P (-3 hS J*>-l . 4lg»A*o 

JUf j^L>cJlJ cs-LLaJ! (3Lo-p! J,! aJLjj^[^ . apLwJ! ^ 18000 ap^*j 

J jJJ j) apLJ! ^ J_-^ 25000 4_p ' juo 4 j3^ L1p jV' 4 __j3U-' 
l) jjlS j»lJj>ci^! LLLp c5pLJ! 25000 J\ I-L_a J,! 

aJ ^l ji j ail ^ 4J jLw^« J 'ey cJlji 4 s" ^3-! 


(j*^r j^>') . 1962 (*Lp ^ ^ jSfl Jj^- jjX ^gSCj Jjl : John Glenn OiW oy>r (1) 


2 1 00 j* La <Lji tT I 


J? iaj I 


4j*V ap^o **}L5 JS^iAkjVl ^uSot ^ j jL^sJl jl Ij & . ol ^-Vl ^ 

j^k ^lll Lgjli 4_4 j ^ kJL C .3 1 Jail oL^-Vl ^ cH— > 1 jLp ^jL>tiJ i i jJL 

i\ j^Jl J^ikl-J 4 U £> ji ckfiJ |t-J 4j>t_flJj L»wUP 0^__>c_i-l $-L>cJl ^ 0 j-SL 1 gj 

4jalS'a c-^Lwwvj?- JjJl ^ O "* jli clJ$kfc>j .(4 L« 

Li jaj ^J>\jy3> jl OjJli iJLjfc . 4lg»**o 0 ^k>- jJ& $-Lj2JiJl 

. i w ^ww*j>ti 4 jj1^o 4 JL-WW 4 Lgjl ^IkJl L_3Uu5kk 

L? c 4 j j^lkj (^-Ul ^ ji J^ oj>o ol l_ ^ jjUJl ol I <j& ^ ■* I 

LgjSr Uj^T 2i5CjJ.! ol* ^Ip ol ^JlkSl . jtSl 4jjj J jjj 

cf^3 ■'-$^. A 0*5 ‘^J^' *'0' J' 

oLIj^*- ^ £^jjl j-klS -L*V Ol-S”" cg-ljakl ^ s-l j-& 2 y >? j ^J*J ly L>j 

. 4j jlkll Jpr J j Ji^Jl j 


lilj csAja-aJl ^J,l jjL-wJl 4 jjl 5 Cj ^Ljjjl 5-1 k 43 lj_& WSjj ^ 

Ji J . 0 J Ik oljL^j 4JL4J «, JUL>- 3 j ^ j_p $-1 jj Ijajl j & 


^ip S-L^_*Jl (j;}. — ^Uip I j a^wJ ^xkxJl (Jl — jl-l C_-^LlS^ ^ — <Lv^l 


c J mojJI <jj Lgj j^-k; j AjLai (. Jl JL>- Lj j-^k ^JLp <ui ^ . jg,iw»> jJl ^ j_Jl 

4-JjL*J| UjLoj JrLa ^J-P o^_Jlk 4-L>- j ^ 4^P j^j^\ 4lk3t!l Jj. . lk.J jl 


oV ^ J 4 w; _j> t j ^jLJI jy^ y*-^ .Oj-JlkJl 

C->VU^^ (j « 4j>- J^o Ji I J___^Jj) lw\ i\ ^ olj uxll jj L 

^jSsJj .(?o ylLJl ^jjl) J — J> 4 ^ojUuL 4 ^jjjllp ^Jl V - — JxJl j 


Jj cJjujJL 0 ^ y>- jj» aJLLJI v JliLi--! oj . ^ - *-wwJl LJ ^-sJ* jj ^ 

,4Jli!l 4^l*Jl i_->j i-\ a jw2J ej^uiJ La j^—jjLJl 0| 
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OMWlI 


caJIaJI «. .JULi-l y $ y jJl j wL^S*j y 

j-o-LwwU V AjLajJI A^Jb£~l Aj a1>- Jh\ L)li lOJ C -ULj L« O^-Pjvj 

c j V f t/ 5 ' »p^y' oljLwwJl Of LOT .o^jw\ 3t>» jplijJ ^c, 

l^Jj^>tj br c^ji jil ^y Ijwli j\ j ol jJll? j-o-5* 

. O-til ^>0 j-0* aaIxJI aIlaIj 


>a*JI ^Jl oj**]I ^oLjj-j *La J| 

LJl->- a]L>- ^ g-L^-aU Oj 

JjLJI *0 jil jP .sA s^-aJt o*^>- aJjL^JI 4 ai^Jl 

(jL>cJ l)S cVjf I g'L^.Jai' £c-«ljjO Aj>- ^o-L? Ajsx^I J a!sj>“ jj . jOLl.2 

^ jjU^ ^llij 2015 — p aJj£ Jj>&J c2010 ^Lp wipULdJ $.1 — 2s jJl i] j5n L« 
J,l ^Ijj of cLJlj .Constellation (^ jSOl) ^y-^i 

LfcoU^J A>ojI^ Owlpli Aj^-j ^ iJljJfc ! ya -Ul-J c2020 ^Lp (J ji->eJ j 

.^cj ^II Jjl Ajj^io Aixj JL- ^IsJl I jjfc J_^_c of clillj U^jJu j 

OJJi y^ ys>*^ ^1_P Ojou gAQg.-aJl j a*^Jl otal *231 Of 0 *j 

Jj jJT j^L^a 0O2-&>- A>2.l*Jl A-pL*23Vl A^»jVI 0 V A_s^>l_>- AjL*2jj cC* 3 jJl 

Augustine O^^^rjf a_j jL y£ jj oij .aJJLwwJ.1 aJL^jLSI ^L-^ll 
aJ^I of J,l c2009 ^Lp Ubjf illjb J\ J,l ^ j_i ^Commission 

4_JlXl oJipV^ Ij $. j ^ y j Ojjdi aLLB j\. p jS^Oil a aJL^> 

cOor^^rj^ Aii- ^Lp L«Ljjf ^Jl c2010 j*Lp .a__JL£-I 

. j-o-aJl y* o\S" JJl aJjJjj z[^hjj}\ 2J j50 LJlL-* 
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2 1 00 j* La <Lji tT I 


(J? iaj I 


glU-fiJl JL-J S Y ^cjjl j-scsJl ^ y>r J Oj-Vj u -j ^J iJl ^jJ.1 ^1 p j 

^L<dP*SI (U>U) A*^j gJ */fl a II aJISj 0 cs-l UaJl ^J,l 

g-UJ 4_v^Li-l olSjUl! 4_v^ ^3 I -U ^JjjT c^j &l ^Jl ^Jl (^J 'cJ^J 15^ 

.jUJl ^l-£- ^^-^*11 gA.Jfl.aJi 4lj^j ^ jl j«o-l^*^\J 4-«J*lAJi ^c__jji j-s^flJi 

^«UjJ £tJjl j-Ul ^Lo — 4 (UU) JAJ ^ C^s^fllil £« J>L>- ( J-Jfl3 IS 

i J j Jj>- Ijv^P i l. -gil iSJ~L jwbj-4 J^jLj |J & g-1 s^fl-aJi 

LxxJ— o . j . . >4^f i A^,^l_^-I c—*^ IS^^—aS I . i.»j 1^4i-L»i»^' Cg-1 S2_aJl ^ ^ ^ j . ^ 1 1 

. (ajLp *}b aJISj) ^wflJ (Ulj) l)U ^y* a-U^-I o jjt oj OjUUil 


SjIi^X)^ II aJ {jLc iaQifrlf 

OwlP j%-S^2J jU-4 C (l) ^ ii jUJ*l) _J ^O-wwO L 4 jl jl jJU £___Sfl J 

j jLJ| JjL4 $£tjjl J-V^Jl ^ ^j-4 I J_>- IjU' IjjJ l J.Ifl.1) V aJ^IX 4 C_3ljj&l 

jjUvJl jl C U I^J j^Jb UjJ j& ^3 3 l.y<flJj ^Ji U ylll oiX jSOl J a*- I 

b j^>- j-4 C)j£j V *-LS l-L^S" L^J jS" Ol j—i jUJl ^-Ujlj (Sj— o-9 ^1 

g-l all ^ 1 «jL& L5\j ^S" jlS IC.j j £ J xj AjjLo-oJ| Lkjl y>- ^ L P 

. (. -j jJi Jl J^*XL^J*I ^ 4ibto5^l 

^ jjls^Jl ^ ji j jl ^ jl ji jsH ^ g-L>- li Laij caJ^LxJ .1 t j- <> ^-’ j 

^CJ ^ll ^^4 jl c4 L4 0 ^ jil w\j>“l -b 

db IS"* ll ^*^5sJ j . £_j l>» ^>cJ AjilSdJl JflJfe \j l) c 4_v^ b>- AjL^j 4 >ww>_aj 

CAjlxU 4_Jfljb>tJw4 4-uil>- oVl 4 oli ^Cj ^ll I ^ J OjOCvflJl ol jXj j5\J| 

^S"i US' ji ^Jl 4 lw\j>- oj^S" c-^UjSO ! o*)i>- ^Jl uU-> 0^ s 
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<==mNI 


cLagrange points (^yr^) ^Lii ojb j j' j-i y^ 

2LjiUr j a L&Jj_p ^*L ^>-jli-| ^ ^ ygl j-« ^jkj 

cj jS' AjLaj o La>» jJ^ i^ljLJl oA & iS^y Aij) l ygau 1 j ^.tf.Il 

oli I JJ c^Cw\ aJl ^llgjJl y « acjJLSI ^j^ULj VI £— *>■ 

^1,1 2> o^jLL« 1^ y>*-^ I^A^cj l)I <-Llp g-l^y^.-flJl ^1^^) 

.(c£ y > JlSl fl ^UaJl c^3j 

o jy**y oj^x-yssJl dol *^j ^^J l wX^»-l ^Lp Jl ol jl^I y—^ 9 j 

AjUU <Lj 51>- (Ji-^f 0 jOCvsil oL^J jSOl OV AjlIS^Vl 4_J2 j2^Jw4 

cA»<>JiiiL« ja»p ^^Jl 0 ^ $-1 y& l^^gjl IwL__a^) 

(.^ J^cjjis"— 4. o^c-JaJl j*LwC>-Vl cl) j5vJl lAjfc . J^sjJl 4_J C^-Jj 

j^xj ^1 p J-o-xj L^jLui W l)V L^w<>->- jlo^VI j cc^ — 51 jSOlj 

Ll>ojJj U j5" ^ 5jJ ^ c£l l)L^ cI-La ^Lpj . jl wwju 

C->L5sj j£nJ| <Lol>- Jbf 01 .^g^jbM L g^Obp ^glp 'Ljil^-I b » ■ ^ ^*_a 
JjAjiJ i_Jxj jSl!l Ja O’ V I J >r i—A^-O 5 Qj> ».^tl 

. (boiilL-o by 1.5 

y *}LSJ L_up Apophis <1, ( ( j_ ^i^l) l_— $ 0 jT ajb_>j JiiOiJ 

t Jb>- (_$l ^gip l j—^j'^\ ^ l J>VJ jixJl 0V 1 ^“b 4jlS”j <L_jl 


u)j*U 20 Ojj tO_jO^-l jj5^« c jb« 250 2004 — p : Apophis ,j— — i_ — ^> j5” jl i)j— J (1) 

u)f 2006 ^ ^ (L»U) c— U*f y oSj . aJ jji ^ i jvj* <> 4^4: c5*iJl y jSf' ji — ^ Ujy I jl~*« £—rij <, u~^ > 

(_h is* j~- or c ( j^jSft <LoUr i— 0 ? yp aI^;^ cs^y* 2029 y y jhs” y\ 32 y- iij—J' '4* j j—jp- 

jJ 6 2036 y~ u)f oLj obL~J“l liLii! ^Lp idl J^0>- oS"j^ ^lo.lg-,tfVI 0? (0-0) ( J j^>- L« cL^j ojL-^ 

(yr jdl) jiVl 
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2 I 00 j* [£. i~i~i >T I 


(J? iuJ I 


i L 0 J 3 . 4»l^»Jw\^4 w\3 ^^1_P J 2 ^ II 3 

^_ju ^> j J ^»-jJ c»^ y! 0 jSw*> b j.^Jl Oji <LjSI>- Jl^f j^-Jcs^Jl 

jjwb 01 0>-S^ . t_3 jjlii ^5* ^1 p j^JJ ajl® $-1 

0 L 0 IJ j obL^>- $-1 j^l Or 4 j» ^>0 

l^c, y] ol jL^>“l 0 j ?0 ^l*JJfcO>U jylL! a 0 J . i? j^_g_!l J j3 4 <Ls.i 

0 jLp 0 ^'O Ji oL^J jSvJl 01 JJilxjj .c_Jxj j^Jl 4 j0^-s^ a 

(Jl^- ^j-*JiJ j'l-P ^ 2*cJ ^lp 4^_^vLoJlll ^ ^P»t «/2 ll ^j— ^ &£* ^j__P 

*Vj . ISLoLju j LU^ Oj J 3 4jl 0 j ^> 0 JJLixj LoJ»j . < a ooO* 4_jiL>- 

Or 4 * f ji ^ Lo-^ 0^\> J 3 j*\ jjt* L» i»_^S\j ^S" oXvjLc ^wLo wbwL^ 01 0 JO 0 

olAj ^SsJli cLa^J>-I 4j j jj 4>JL*»I ^1 ^Ig-O^l 151 c^l j*V1 

.|*_pU (j ^>c-*-^» ^1 J ^>c_2) 01 V-^-J COwbwXp OjyS" ^2J ^1,1 J $ 

wbJ_^lJl ^y» ^Japl O^^j ^3 v^JJO J±2j>- Oli cl-XJfc oi> 151 j 

^UsjjVl jL^« ^ ^ P !wLl*j 4x3^j ^^5l jS*j 0j^> Ji J . 4 _^u2j ^1*2 Vl 

. 0 4_!jL^- Jwjiil 0 ^5^3 Lg-U <_-> jOL 01 J-^3 jVLj 


£jj Jl (5 >aa ti^f i-ix iaQi^ll 

♦♦ * 

C^CJ ^ll ^J,l Aj^jOo 4 o-g-4 (J^ji jl jl jSL> 01 4 

Ojbjj $-0^23 *^^JJ (J^ji w\j>“l Oj 3 

01 j*j£\ Oli^j .Deimos {J -^ j-^Pj Phobos <j* jj ji ^ ^i! 
i]Ljfcj .4jliJJ 0*>Li^ U-^oiUr <j>^f Or 4 ^ w ^ J>r 

.Ajii^iJl jj c^cj jil (_£ yj-^ Or 4 
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L)l jb y^ 3 U-g 3 C J ^j_j ^o-aJ| jSCc . 1 

.Ajjbj 0 s-IOaaJI ^cj jil ^*5" j5"” 4J_^^ aJL^jj 

J,! J jU 4__Lg^ aJL ^ I 01 j— «Sfl 4 jL£-> ^ c j— - u - ‘2 

C0j ^il £ j* y* 6000 y* J — ^ ^Xxj ^Lp ^JL ^ jj ji ^il 

^ (^tJ jil) j oJ>- C_^S" ^SsJl J,l 4 4jj>- ^»L aJ| ^oJ»l lo S 

.OS^^Xx^ CI^lpL*^ 0 y^S* 

OwLpLaS"” Lg_^l .A s»tJL*>>I ^S\_£ 13 J^*T QU */? » ^o^aJ! l yj^Xjti 01 . 3 

lwbJj£ Jj ji j^>-a)Ij . ^LxJo^lj ^JjLjJl ^ « ^LoJ>tiJ jJuJl L&^j Jj 4 JjIj 

^Js- Stickney ( LS — j*— -L> a_sj ^ xil 0lS”jJl 4_a ^3 ^ v 2 j 

jOLJj il5" j ,£jjO 4 jjvaJ yu ^ojaJl 01 Jl jy^j L« ^J*>j c4 Jl>- 

4_L^s_JLuj j-o-aSI 0j^*0 ^wo-^7 C-OIpI ^o-aJ| 4_J 3L>- l)I . gAQfl.flJl ^ 

^jp 4 _JjLJ| ol jj^c_a!Ij l- 3 j $^Jl y* 0 jij .l]ljj& 01 . •Aj ta x>- ^ « 

.^cJJLSl ^oUaiJ! I jjt 


j^aji ^j; 0J9J2JI 

C^J>- c(Vj! ^oJlJl) L^fO ji LsIajI ySL^J >- jl 4 Jji- jl jSL> j—^S 

jLL« 30 £ Jj j-o-Jl y* .-bjil j& y lil lg.A3 c ^o-aJl ^J,l 0^ ^*Jl ^ — >cj 

Oli clJU-iww^ I y\ I ju& 015* ll j .o! j-l^> jLs* jlwU JiVl jV 
jlwL« ^1 p JiSfl t ^«VI ^51 j ^ c j — <>j»i\ (\,\ os j^Jl _/• 

. 4J-^aLI k_— ^I^Lww\Jl 

Constellation (3JT jSOl »ki ^.) j%-^l oLilil a_o^_* 
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2 1 00 j* L a in >T I 


i7t J I 


^ jjL/ 5 iiL* olif c Vj' .(Sjy-5 oLJ yC oJ ip j— « 0 j_ SvjJj c Program 
(ji ^JJ^ 5 Jy j— * j c Ares (^j — sjO £— dl 
J jij .jjyLxl\ j ytJl oLc*~Jl Js ^JJi)l Saturn Uj j-JL- ^jjUs 

iljj 4^* J^>j>- l^ixX. ^xl! Orion (dy_ j jf) 3-J y^f y ^ jjLaSI I Aa 
<LS" illlA p_> . ^1 $-1 *^23 jj Axjj! jl cUjIUa-aJI 4 k>*il ^1 ?A 

. £*k^ Li*i k^J jl Ja jCii! jlS" Altair (jjlilt) k j-gJl 

IP y» ^ ^jjl *kl jk" Cl— j>- CjC-LaJI si ■*/?.&] 1 2] jlS^j 

C j » ^^: !l j^p ^w\p ^1 p J^o-ijo c^iwUl ^jjU^ ^1 p 

A-j j15" jljl jJJk) jlS^j . ^ j__aJ| j AJL® k $1— Cj jlS" ^ j jl *kl 0? 

J o^IpI -Up |t-ku (jjS\ Columbia (k^» jJ ^U a-aJI iJ jSk» ^^Ip 

Axk^ l)V jJ-kj £ jkc>s_jj s-LJa^ 4_x_*^j JciL» ^ o*. *-wyj LiT C2003 ^Ip 
A j>-k>- ^ 0 ^>c3 C— 2J jSok £-j.Ajl ^JjLs^J C— okjjl ^ jjiJl * 

AdUl— Jl dJjUtJl C— aJ y>-2 o^IpI -UPj . j ol 

.A^kU d— — oj aIsJJj I jjl5" ( ^y» £-oj>- cd LlA3 c J ^xll 

aJ ck»lC did Al5CjJj t^Jk d— 5lS^ c(Ak ^^Jl) ^jjL^ 

^iJul Q jjU^ J ji it-ilkJl 

^JLaJI y jjI jj) (aaS - " j£}\) jj ^Lp AiL>s_vkl dkJkl uij 

^ Aj j-o-aJ| j-skl ®Ujo A— Juil J jwLi lw\j AjV (d-> 1 kjlkl ^ Ip 

^wojl) ^iujl ^jjLs^> J ^k ^_Lj tjl IjJ-a>» Ok"j l) 

£-L C^kJl (5 l) j j-)L») J j-k ^aUIaj J jk cl — 325 (l 

(OjjjjI) aJ 1 ^^ojl J-o^> ol ^ l)15"j .Lodi 363 aJ jk 
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<=41411 


ij! jjjsj-uiil 31S” . ^cTwLaJ) 3 .,j all i] jS\_4 t3 3a all (J,| 

381 aJ ^J j (_$ J — Jl c(5 ^.j!) ^ j jLa!I L-U 3 — JajiJl aJIS”j ^»J — ^u~j 
<_£l JJLJ c4 — J2 jjJI ,J,| 33l3 207 J-<>->- I j-sl — 5 0lS”j 1 

A*>_g_4 (_$V iS i J-oa*Jl ; ./g,.y (5 ^«Jjl) 31S” I JjJ 

ilL^s cC-w^Jl -Ai j-v^ 31 jt-Pjj) ^il (J,| jl ^^aJl J,| J ^») Ji 

. 3r“ j£- 4 ^y> l _/ 2j,j . iL*j| 


«LojIj (Lj^jclq o.lcLo 

bJp l ] y 4jli c<u5” j^Jl Labj! jJl 31 j*-P jJl ^ Ip 

^jill c3jjjjI aJ <L3j.a c3Vlj . a>- o 'j 1 ^ 
0 i j*-a}\ (J,| (_£j_j> 3 e ^0 3 .„g all ^'jj J__jJ 31 ^j—4 31S” 

LoJ_P ^ 1 « Alai- .A-Jj-Ol 4 .I . '/> all Ala^sJ. o>jj * 

a ^ ^^JiJl J,l aJ yJb ^j iS j>-\ ajtal t_P _y Ji tAlilp ^LaisVI 

. Aj eJpli e-Lio^ ^ LC. t(_£ ^>3 
.oLiJl ^jA wbwbtJi j*Ji]\ ^i_P ^ 3 4^-1 jj j 

^ y>7 3 t^^wwv^3 . !_\ ^ OjOW^Jl 4j ^j>c-ll iJjl j}\ ^jVl ^ JL*Jlj 

. ^>- jlii-l 5-1 ^ ^2»r */g ll 4 5 l * Ij^S^ C j«jA\ Lp 

Ij jJj 4j iJjLwJl Is-v^l i] jj JJl ^1 jiilllj |J fc> 4 jJj l U^s-Cj 

CjI jLL« ^1 joS* £>r ji OwbwLP 

oL^I j dJb LJU^ CU^S" L» Jj-P I jjt, p 0 ^laj CU^aJI wLaJ j 

CLS ^j! j*>J)j\ j y>^£> C j 15" j . ju ^ LJ j yJir 4 a^L>- ^ LJjuI 
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2 1 00 j* La I 


i7t J I 


lj jaJ* d^*J 0 j Ajl d^ldx^jl 4 jIJj ^ g-L^jgJl L^j^IpI 

JJ_>dj ^j_Aj OlS" ( J o-*-4 (J,| d~jPO J 9j ]?\ ^ Ojl J^fb 

0 ^>c_s^Jl Owbj . c— J ^5vwvvj ^SCw4 ^IJj>d^b j ^y> 0 

j 4 wUjl oJjJJj jJ^j yojJl j y->^> 0| ij cAj^Lp \ g-2> lj 

b jJLi C^jI j -LaJ . aJjLa 4 4wLy^ d^-fibj jSL- j 4 _^jJ_P d-*-^- £j J 

<^_J jjiiJl I^JJj cdJl5"j jJL Lgl^l Jj J CO ^c-scsJl ^ bjjx^2 AJTjJ 

AjI d^S*j^l 1 * (jLpj^j .J 23 j ^3 4 Ojl ^ iL-^ Lj^ju 1 g y^axj 4 Ldl Jjdl 

^■■L?.J jJ 4_j jSLxj *— J > 0j5 y*-v^ 0j 3 C(_£ Jj>r l — ^O^P ^ J 0 j3 

^1 p j! caJ j-^-^o aJjjij oi apL_*JI ^ ^J«w4 40000 a Pjw l) 1 ^J^fb 

AxJU^j (_£ JJl JjL^Jl jjwJl ^boOxJl iJjwbj) Adjl^gjtJl 4 lL>- JSjb>cj JjP^l 

IjUo! J ai cL^jI^wLv^ obf\ ^ 0 p...^j*)l aj iljl dJl oJ L 

<L0jjJ Aj Ju^4 i^ju\Sl (3*^-L? I 1 g-2X-C ^JUbl* <Lo wL4 

.(JLSjjdl oUJlk^VI did" 

d-^- Aj oJ_pl£ $.Lj AiSCoJj J jU~l J^-lj 

JdC oli s-Laa)! ^Ijj -^>0 01 JLoJj>-I iJljjfe c ^- o-aJl! y !l 

d^Laiwb l ^ *; yg) A-JlS^jOl d-4 j-L3j) ^o-aJl C-J 3 1 ^wo-P 

. (^ jVl d-*^ c_3 j^SsJb a^J^ lilijl j oljJj J5"L^ ^1 2 LcJlSJ\ 

Lj ^J c-.jL^c-vc A^>tl?L ^^>0 j%~oJ>“ oU ^ Ip ^Lo-bJl jtp c2009 p 

. ^bp ^idJJ a«o^ 1 3 OkXpLi ^'(71^- 01 L^5s-C 
g-LOudl j AjiiSdJl A4;> J 4 jLoJ>- 01 eJL^SvJl IwLgJ j 

a!>- jJ ^LOil ^ j£: 01 ^ j bc4 J . 4-w^wo-dJl d-jL>cJfc jOl j 4 J ^5sJl 4_*_jo^ « 
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<==mNI 


( JLa *-L>-l jJ £ ^1! jXJ yJ jJ ^1,1 .1^ jjJ j»J ^J4 ^*4^1 OjUlll yS* 

. ( jL*j}U ^pLxJ^I jJ y*2l Jl J^bu L« jJ&j) ^btJ^fl y 4 

jjSsJ wli C j o-aJ| 2 L.X ^lp jjJ >-l jl*^ *1 s^JjJl ^1 J ^J 4 AAJwjJlj J 

C-^- JpI jS ^ < j_J^jJJ <lx-4 cl) J s Jj>- ^1,1 AjUJlJ 1 ai50 ^1 *Jo^l 

oUji jJl y* { j2-£ c_3 j^> c^j^r 0 { y^3 .^j^jVl 

b? cj^L- 4 wbXij ^bjb ^-1 y^jaJl J>1 jj ^ aJ jSsJl AxJ^Vl j 4 _*^o~JlJ| 

. jltjuJb 4 jL*2^I ^ 2 >- Lc.j j c 0 ^S\_jl 4^^ j^>t_^JL«J 1 4_P ^cJIIj 
^ 4-L ji^Jl ^L^oJJ 4_*^wjJb 4 y^L>- c 4I5\-JU^» jjjJl ^l-A_*Jl J i£ jJJbS'j 

Jj*}bLiS' L-LJ xjbj! c -j j J jj! j S' ojbj ‘W? ^jjIj -b j .s-1 s^jail 

^j . sAja-aJl ^Ijj ^1 p C->1 jl Jj>-I ^JLla ^Jj C^>- cjjbfcjl 4 jj 

LaIx^4 £__«j?bLl ^2^c_jJi jlT cl £jwLg_jo ^ill oljL^>“Vl ^ ^“1 

^ip jj_*Jl tjb s—b cjAJ5 -buj b jl j^4 0wL«^>- OjS^j ci^-j>cj £j\*j 

^2^*0 tjl^rl 11* JwUJ! iSj>t j Lpr 

^1p ^ ^aJl 0jw\S jbx>-l £-bjl jj jJl olS'Us- b*>b ^Lo-Ip 
Ijjv^ jiS'l jj jJl ^l^bbl jl cu<Jp c(L-U) ^ $.Ll?Vl (J,l c^jwL^ L 4jjpj 

ojp Jjc bl £-Li?Vl ^j>-I (J, jl -A ai . jJJS J-*3 ^j-^1 CU^ br 4 :>w?Jb 

oljbiJ j jjJl USti^S g-Lj?.aJl ^Ijj ^j-4 ^ jip 

cb> J j>cj \QjyS' yCj w) wwvji-1 jl j*Vl £.1 objJl iJj^l c 4 ! jj^-4 

obio U^L^rl j| . jil c^lisjJlj cO*)bj2jbJ j y*~ b? 


^Liloa^j imillirem^j JV (1) 
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2 1 00 j* La <Lji tT I 


JS» i7t J I 


J^4 ^ Cxy-f^ 

cti-y CCU3 jJl 4 jL jb C~j\ JLo} 4_jiL>- (Jl^f ^ jj 1 aJ-LPj 

.OwLio 4j LJLJLo-P ^woJ>- 

4jLp ^ gA.J 2 .aJl ^ j»lp l) j^jaj ^ JJl U^J ^Jl gA.J 2 .aJl jl j j l)A5" JJj 
. ^_ji>- jJl j j^.a.L>.1*.^o jlSob *_£j1 4j>^ jjJ ^jj2 j^l (J,J Oj L»J-1P i^AjcJsJI 

j*_gj*!!>Lj 2 _P Oli cs-1 J 2 . .a Jl ^ Lw4jj 4-n^Ij ^ J ^jlj*.! j%-$j1 ^J 

<LjI_p j}\ 4J_aJl ^ I c^ ^-w^Jl^Jl J iLaj c^— - o-J^j 


0 jjt> I lj gA.Ja.aJl jl jj ^j_J 2 aj JS^xl^uj ’clr^ J 02 a-J^Jb 

Jj 4 _U- j C£cJ ^ il ^1 aIs^j l)J . 1 oJl J l_£-j2 JU Jj ^Jl jljw2^l 

O^x >l 2 r>^o V C1 ^>cj gl_j 2 _aJl jljj o y c_3 jJJLvwo j! /^Sor cJ^Lp c3 j 

aI^JuII elAU J jU-l Jj>-I Jiojj j) ,iJLj& ^1 Oj-i-v^aj L»wUp ^ gljl 

1 jj&j .4 _^pLls^ 2 4-jiL>- IgJU-lJb 1 £ sA.J 2 .aJl Jjc>- (_^ 

dJ-^lj J ji gill ^j-4 jJj ^jjwG IjjlS A^Jij c_^wwJl j & 

^2>cJ ^Lp 4_al^Jl J^jbb j*\ lJ & 01 jjr .gill 4-L4 ^ ^wvJj l)I OjJ 

Jtj . 4^5" jll jjjJs] 4»4j*^\J| 4jLaiJl ol Jjtil o ^A^tA*w«4 o J * a * ) 

. (a^II AjLISsj J,l 10000 i_Juj2j JJl jJl jj ^Jl ^ 


jjaiiil ^jlc »Lo 

^1p ^c>aS j_Jj>- ^ j lJjUuiSA oJlII J-p1 jS o ja_p ^1 j^Jl Jj>-1 015^ 
c2009 ^ J .^. 4 C Jj oLj J-4 0 L 4 I jJa^gl bLaj ^4 4 5l jj c j— o-aJl 

(Aj j^-aJl 4_& jjiJl jLscJuiwol j 4 j1 ^4 ^<>j) j%-woLi j 1 ^li jLww^ 4 jl 
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<=#01 


<Lj I yill) lunar crater observation and sensing satellite 
A a b : C 4j Centaur ( ^ j jU? j (LCROSS (^j £$) 

j-o-flJb ^ jji *sJl j jl *-^il 015* J . j—©JiD j_l4-I Ig-flJl 

0 jjL>“ J cLj Jyw® ^bL jb 4 jL>c_w*> cJlL>- IjT C 4-P-b^Jl ^ J ** 5600 <lpj\*0 

J^VI 4^>o I j jX~$j JjjjjLLjI j kUu-4 01 *_Pjj . Lj jJL L 4 Ji 60 ^j— ^ jxj 

J-A9 cl Jti jJU jl5" Ljf *^IjL A !jl>c_Ajl £-_Lv£ 2J jl J ^J) jL^il ^1 1 2J jl 0 V 

b jil?T 24 AjJ ^Lp j^p • obbJl {j* j jb=^jJVI I j-& U 5 

LoL,^ L>tJjv2J $-1 JbJl ^jy£> ClOi-S^ J XJ J .^15"' ^ll 4 jL>c_vO J 5*4.3 S-lil « 

.s-lll ^1 p C-JIS"' ^j-4 4^1l ^ 5 <--wwJ 01 iA-ji I j — SIS 2010 j*l — p 

.C^j^SOl ^ ^s-v^Jl ^j-4 0jp4 4J jJS^I bix$ ^o-aJ| OlS" J_A3 cl^5sjfc> J 

^ ^ ^3 c \ ~'/^> o \ I ^Ijj 01 Lc.j *JV Lo-^ I 0j5y J — aj 

.3 Ji £ l__^« I wL?*x_L^ V ^^Vl 1 ** - $ j^r ^il w\__04“! <Jl4 «51 j) -a s^>- 

c(4il Jg J—j ^) ^_j jlj-s^JJ 

s-lil OV) 4 — jboJO c(oh-?^-^S"Vi ^j-^V^-^4 J-j — p) — woiuJl 

Oli cl-A^sJfcj .(4 L^AJj wXxj) C-^jOJl C (c 4 plxJj^l 4 iA^, 

C^li-4 4_o~^AJ ^o-aJI ^1,1 4 w o_^a 4 Jl ^2 jJ>o 01 ^J^Ss-C c_3LOj^Vl I J & 

.oljVjjJl ^ Oh Vi I 

^j^jxll s-Lj^-aSI j>Ijj olSC «Ij 0 I c.j 4j| c_3LOj^VI I i-A ^ ixj LoO" 

oJ-pli j-o^a!I ^ (^ 5 ^ O^lxilj 0^1 u ^ 

. l_£j L>- b^>“ b L&JjjJjj 4^Jl^ 
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2 1 00 j* Lc, iti >T I ^JSLutj (^. b J I 

(2070 jtj 2030 jrf) JjAJI *44** 


5j>a]I ^-11 &a<t\ a 

c ^o^aJl ^t-^b J*' 2010 ^3 L»b jl jJl jl j I 

Jj wL_ji Jij . JjwLS" ^cj ^ ii J,i 4 — <i^* y 

^1,1 s-l jgjaJl (Jl ^LjVl ^j- 4 * ^ j — j ^ 4-^50^ J_*j ji-P J sju ^-J3 

Lc.j — ^ ^Jl jJJi .AS 4_>l I lL>- JlSj . j-o-aJl *'jj L» j g-Lj-aJl jjl <*pI 


g-U^.jgJl 4^3 ^ Jur, jJl — ^li-l 0 j-aJI tj-A c->l lu jAill yg»i * ^ 

c^jAJl jl — j Ja* c^-U^jiJl jlfT j .^cj jil ^ ^^Ip 

aJLS .^-o-aJI Jjfc>L>ti} c_3 L^J*V L*bjl ^j ^Jl 4isiL 

j%-> ^ j c j-o-Jl ^1 J-3 AS o obV j-Sl jl o y* O 


. ^il (J,| (J j-v^ jJl ^ ( j_«^j <L2L2Li-l o j^oUtll jli 
0«A^^^ 4_w^w^Ow*J»\J I 4_P^*o-^c-L I ^S"* ^-o->- <jAJ 4 jI ^1,1 jA^-j 

oLwLl (JlS\ Al ^A*j s-l ^ LC.^jj>jVb 1 jA*j c£A ^ £c— J 

4-jlAP j£Sj C 4 j>c-L?^) ^ ws-o-JwJl J (^aJI Ojll^P 5" jl ^ ^j'Vl) 

c^jLAil — <Li*^Lo_*Jl 4 jjUl!| <S "\ jSol j . L^3 ^aj ^i!l oLJj c£jjj b)l dr 4 
j5"j . oLi-l |t — jl ^ o3 j jj JL- S^ — j j ^(j— ^ j-5l jjl cj— ^ J 


3 j&>~ 4^3w\Jb 4_^*^>) 0 j fell? jl j 1 ^ (J* Oj—AjJl 


4j>- jji 900 (^1 4^1^ ^1 p o jl jJ-l ol>j^ ^jL) y jr 4 

jiS^I j jj ^^Jl wLwom^SI j,lj 4jp| j ^^il 43jbpj cc jL^j j^> 
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<==mr)I 


Ojbp aJ_P L?JL.wj jl la-®Vlj CO jJ* AjLC.^j^jV^ c_3*^Ip 4 aliS* 

1^-2 ^-*'' J COj ^ J_P Ql jL» . ^f.Xdj jA^Jl ■ ^-o»->- 

^2-oJ>“ aJs-^I jj J-L>cJj J Ojl J»*J2j 4li>- c3j^-J tO jil (^5^“ 

Jju cLL>j LS" jS" oLij^l ^ cu$j ^ jlS* c^£ _^4 a__ ^ 

jJfcj .|jj>- Jj ji? C^3j Al* o al^-l jL^jIj olJfl^- 4j C^J IS" J 

l^t 4 ( 3 ^^ -J Lc.j^ . oLi! 4j^L>- OwA os>xS~a $-1 ^ ^...-Jl 

Jl Jj V C^jlS" Lc.j jl c<jd-w*Jl ol jLX« 5 L« ^ 1 _P A-J j ^SCjj ol .J-! 

. 413 1 x^jUj ^ (J^J^ C ^ 1 L /-^* J 

c^tj jil (j,l (J j-s^ jJL L>c^>I j L »1 ji!l oJ obV jJl ^jil> ^ y^'3 

. A-o-^Jsl ciAJj 4_d*> ii yu* s j\j J <jAj L* l-g.La < b-b.Ij Jji3 

^1,1 J-s^ ^Jl IwX^- 0 J) ‘x^w^o ^il ^1 (J J-s^ ^Jl tl)l ^ w\ 

. Aj ^X- v^Jl ^ A .^ojf 0JJ23 £cJ ^ll J ic c j-oJl ^^5\_P ^_J_*3 . 

4L^> H 2 IJ (j^“ ^ C ^-o-aJ| (J j... s & jl! L?jg ^bl Aj*^b (, „ Lkl. 

.^tj jl .1 ^ 1,1 (J j-s^ jii aLIS" ajl^ ^J,l 
^»LJL^ A-uLjS^ ^ Lp aJ^_w*_wo a_^jIj^ (LAj) dj j —>^ I c2009 

Al^ $.[^2Ji}\ ^Ijj c3^— stlwwo c_3 AjI OA> ji (J>1 A-xil J A U- 

^_j c Aj>c-I?^o (^ 5 ^* ^ 7 ^ A-jLoj l)^-s^j 2 j ^-j cA-Jl J ^U ^1 j , . -^-*>>1 

.0^ ^3ul a)j>“J ^ ^ J^-Aj 

olwlxi.1 ^ JI?j 0 jJ-« 1.5 (^1 j->“ (Jb»jl cYU^rjj 

$-\^2Ji}\ aIs^- $-LJLo^ c-J jl-bll j-VS jJb j c^__j ^ll ^ 1,1 
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2 1 00 j* L a in >T I 


i7t J I 


l) jSw» Cs-lilj a! w\ — *J| oLoi" ^ ^U^3VI J^>-l . jVj«^ — J-* 100 

oUL-Jl wLwo-^wJ ^ a : JLij $-L,^>jaJl ^jj 

Aj j| £.1 ^Jfc> ^ J^>-J ^J-P Ji? ^A3 .^tJ jil b **» ^1_P A_?^l jJl S-lljlj ji^ 

I^Lju 0 j^^j >( j^ jVl (j-* (J“^ < *-J J> r •* 4jV cs-L« j! a rbL^ 

olil j^>- J^ JjLw*-’ ^b* 0?r- :: ^“^^ 2 ]Ll& Aj*V P 

^j,b ( ^jA Oj^j £j j-oJJ ^ j^-l c_3*i!AjJl ^iSoj .^tj ^il ^Lp <-^>bbj jl 

Ajlil ^ l ^ jl^o j >- £_* c^j^ib>- j^J Lp o jj a *^S"i 

s\*a,Ji}\ a 1_>- ^ (^1 ^^>-j ^^j^j l£j-^ Ig^gJl -b — A3 

.O jiJ jt- 5 ^j-«J COj^^S" APj^-mJ jgJLsIgil ^j^?LL>ol ^1 

0 JLP J,J lg-o- ^J,| ^1 !$- CU-J>cj AjL*JJ 0-AJLjo* <U^il 0 jS\j c_3 j_^j 

Jajbb ^1 0 ^ j_ *Jl aL>- ^ ji jJl oLS" Lo-U . 0 ! j...L?^- 

La^o-v^» £__ J jij ^J,l ^J^ygAl4 ££jjl ^J-O.3 c A a1^iI| 

^ J ^o>^- ^ 1 g. l * /Q 0 1 ' A ^ jA Aj j o^Lp! A__^4 1 I ^ 1 * *,*>< ^Aj! 3 j. . 3 ji I 

^ ^_a5\J L« lilj) 2 J— 3 jib 5-1 A2_aJl ^Ijj 

^jS^oJsl ^j. . -0.3 ji»^ ^ ^ — Lp ^j — ^ jll A_«Jj^-I — 4 — S^jjwU^Jlj 

jS jS' b/g.jl U.g ^ I wL^*cJi^> I 

^ 0 Jj J_P ^Lol ^LjsjjJl ^1 jj (j^icL-wO J-i c^tj jil ^1 (J j-v^ jil >c-^.J 

jlgJl J J^i^ <1)1 £-o-9 . j>-\ £ ^A2 ^j L5^ 

^Lp j-Ji) ^j-^> J^\ J-P Lo-^Jjj^ £— 4 W ^Aj aJjLoJL4 £_j jil ^_J lP 

l) jSo ^15\j iSLa a LwwJl oli cCa^jI apL* 24.6 ^ ^il 

Ojl Aj>-j^ I JjI JjCj V jil L5^ LS^" 
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<==mNI 


(Jl 4 ji\j c4_ulp <LjIj\J| ^_ji j-*Jl J CwLli-l jl_^2jl 

<S ^Jsju 2 LjI jj jp *•— jl . .^>- L~1 

. 4jL«15Cj 


?£jjjqJI <LLu j i igl (j < * ; Ja 

IjLzJlj j jJlSl J j Uo £cJ jii I Jjl j g-l ja.aJl Jj jl ( j_j?ljX$lj 

^l^^j ^ jl ^LoJl^-l jJl-LA j c ^ Ip 4 _j 1 w\j 4_j>tJ jA 0.-\pL£ 

aJLIS j£S* 1 4lx^i- ^,k^» Jj g-L^jaJl 

j jJlSl ^ 4 C-~3 J ^ 1 J & IwLj c_ 3 J-^J . 0 1 .J-l 4 slja.L^V 

J,l±!l j j^Jl 4 jl Jj ^ IwLj jl ^_>- jVI j c j— j*-Laj ^ L p t J_JJ^iot!l j 

UjJ ^il 4 Lj IgJ ^jSs-C ^j| (j ^Ul ^*^4 wbJjjl s.Ld_*Jl oi j 

jl jlLil jUu t^^S" jSll! ^ ^_j i-l c_3^^-*-!l a!?L«wj J ^Ul c- JlS* 

0jw\3 jli^ll jlp jlS" Lo-Ls ,4JLSw\Jl 0 j-kll^ ^ 4_A^^lll d- , l jl_*Jl ^jA Oj^P 
ijjfc JjLs C 4JL3w\J| ^ ^ j JJ ^^Jl wL^jfl ^Jjlj ^ 4 

^IpI jil °jl o-^Ljjj ^j^ojuil $. j — L f^~ jr 4 

C^l jLp OoXP 4>^l d-J* C jU^ll jl-P (^,1 431-s^^flj^ . -LJj^-I jL^-v^jI 4^2JiJ ^4 
jU4 s-l 4JLS jJl o c_^*-wwvJl ^jP 4 J ji^J.1 ol jlitJl t^c, j —>- I 

. oli jJ JJ ^Ujj jI^Jl j LJ ^-«VI J-^ 4 C j^Jl 4jLoJ^>tll j\>Jd]l 
0 ^ j^- ji.1 jJji-l 4_a^i? Lu ^Xi c^Ij2j jVI ^ Ojl I IwLj jl ^ ^>c_C.j 

jbji ^4J .jjA-J-^Jl OljLU jj-4 0 ^4 JjV C jl .jJJl ^ I ^ 
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2 1 00 j* L a 4-j^ in >T I 


J? iaj I 


cljo*-lj .s-llb ^ jl.. I-L j l- 3 cdbb ^UjJlwUl J Jji-I 4 jL1? 

£tJ jL\ >+> ^_1_P (_£ ^“1 0 j >3 C^ll^.-^xisl J OljO*c_Jl w\ 5 

J,lj jlp -bjil I j_& L- 3 j-^j .l£ jji-l c_3*}b*Jl 4il±f o^bj 

.4-jL>tj| A-j^wsSCp 4 j J-*j Ojj.3 I^Ljj Ctl) jj /J! wL^Sl 

j>cj ^1p l-Jj-^j ObLl! jbp ^ 2009 ^^-P c-J*2*l5"l J — aJ 

^b L5 — L*S .lj*J J*^. jb*Jl l-b& jwL^« Jlj _ j L»j .^c__ j ^ il 

ijblsil 0 j^o Jj c^t— j ^-Lp ^jSOj ' ^ j-b^-*-^ ^ jil U 4 jl ^ 

jlp ji^JJ jjLJD bLx.,b>.lvc| lilj . 4^>- J^ J*P-I ObJLo-sJl b jjlj 1 

^_) ^j-^J c4->"lbl O^bj ^y> JJL$ C^cJ ^ll ^1 p ObAl 

j5l!l ^ip ^^JLkJl 

Jj>-wLJ c J^b« l3I^_j>oI ^ j-A j p-^l oVb<>jj>“VI ^ ^-1 j 

c^a^j \s.<^S' j50l (j P -U*j c J^L* ^j^jIj^pI 1 ot.b.1^1 lili .^t_j j>- 

^J>- Jl C jb-wwv^a £__/» ^bv£2J jl c^ Jjbv^ jj OjOLv^ 0J S"j ^ l)1 3 

^jp l3^>c_J 4_IxjL 4 Jbf O jSb wli Cs-bj23 4 2Ljib>- 4_L2 _^jI jj 4 

j-\P 4 S'j^a jS ^J&j C^cJjlll s-Uj (J 4 b»b^>l djl u j-llj . Ojl '-*■'* 

j-4 Halley (1) J,U J^^i) ^ ■b.IL^ ^2>xJ ^^P bL«lliu 

l) J L bj ^bw® ^*^j c3 ^ ^ j-^2 1 jjsJ I 4_J^J o I . j 

bj>cjjw\j V J j-Il cpIj^S! (^J ^ J jJ^MflJl J (j 4 


i j-L 1 1986 i '-L>»i (_^L* .aj (_jUajjJl ^^LaJl jilj«Jl •oLiwiS'l c3jj o»Lj4i.l .a>-I i Hsllcy * v >-L (1) 

(j^j^O .Uj^aJ ii*- 76 J5” ^jSf' jjjj 
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<==mNI 


£ k_»j 4X2aj ^ k? c J-^l (-3 *Jl 4 ^»jLL« 4_>-l jj c_3 C^c__j ^ ll 

. jk>cJ Oj J-s^ 5 ^ (_£ j3“l t-3 jkkl ^ 43p {£ C^-kSl *lil JSjlklj 

Jj>-I kj2jl (^T 4 j^^k ^ ^ c4j>-Il 4 ol J 3il ^ lilj 

-LJ3--I ^i_p e£ y^~ ‘-^ k^k ^^Jl .-X>-l Lc.j ^1 c A_j>Jjl]l ^ko-9*Vl 

20 ^-Lj 43 $.1 — Ll 4^J jl -Lai*j (_£ jJl Ceres — ^ijy^ ^_2xj jS" J — 

e_3 y>tjj olX ^SlSl j jLo-^VI jJ L Jjc>- o l3 ^>&jj — 4 d.1 ^ 

^j-4 V-kj . (olj Oljl-A 4 ^ jjJj k» L^j*V 4 j 4 j13 ^ \j—*\ 

lalk^ ^cj ^ il (J j_>- OjlwL# ^ s-k^j c_ ^o ^5" jl y±£ jl < JwL« J *j>- 

j^-o-aJb k» k»|j-k-v^l ^ J..k.ygJ L^-Uj>- ^jfc> j >- I jkb>- ckJL* IjI :>cJ 

^cj jJj ^c-k.^ ^1 p *k;^* Jj—kkll j J ji.1 ^cJg^» ^1 p ^ .^dlll 

C l -fl * * 1^ il ^ I ^ w\-i 1 «-A_-0*^ijsl 0^4 I w\ a.***^"! ^1. ■ P 

(. J 3il |t_kjjl 153 .4 jwLwLL| ^ «-aJ| ^-4 ^IjJl s-j3-l JSs_JUj (^jJl J Jji-lj 

jOk* 2 _Jl I w\_A ^* ^c^ wO Ol o~*3 c4j—e»L^-! ^ aSk ‘, - 1 1 j! . -o..aj 1 ^1 
j jj ^^J l wL^Sl j,lj jl c^>- j .c_3kLl jJji-l y^i { y > J ^^ 85 

4ili^f Jj Jj jl 4jki ^j-4 lw\_g_5 c4 L3 jJl o ^J&lk ^ 4^-c^ll ol jkJl Jj>-I j & 

^t.k^j iS J-o-P ^Jju-o ^ -IpLj j (_£ jJ^I ^-3 *Jl 

^lj Lis' j . O k>cj| 4 ^^sS' 4j JJu 0jj3 ^k>o^f kjsjl (^Sjj w\ Sj .^tJ ^il 

J-&J j^Jl ?-l 3^ ^lj c4j^-Jji-l ^t-o-^Jl C^*-*J-ll j jJ j^Jl wL^S"! ^k 


toL5Cj50l a*j j .c 5 jL; (^Uaj^fl ^Il*Jl -b ^Lp 1801 oL5C j50l ^ L« Jjl iCcrcs^^jw 1 i_-^jj5” (1) 

(^jdl) .Lj^ jb» jLS” 1000 
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2 1 00 j* La <Lji tT I 


i7t J I 


. l) jj /J l wLw^5l jU jl_P ^y» Jjjil J,| Oj j Jj c_£ Jj^ L» 

. OjvoU* Ajj jlSl JjUJL Aj jUi-l ULnUL y>~\ ^-\ j3>\ -lillfc j 

(_£jI>tJ Jj* ^Jp ^LJl JjUJl S-lll jl I J-A (jb l^PjU2-!l ^2 J-«J 

AiSur.^LaJJl JpU* s-UJl J jUJ ol ^5\.c jl . LpU>4 aL>JiJ jplS.^ 

^ jS jS* s-lil ^LaJj^l C->1 \z£- ^Jj>c_Lwwjj . A.UU1 Aj jUA-l ^ oUl 

. ^cj ^ 1,1 Lp J-o-^sUl $-LLl ^.4 jjLLkj c L^J 

w\i C)\j jS Ojl Aj> 7 J,J £tj jil Ojl A >rj2 jJ l)I Jj >k-C.J 

jJfcOjj ^xJl c JL>c-L?Jl ^-yz AJ»jc« ^\ jj I J Aj ^jS\_£j C A-jL» oljO*sJ J5\ Jjj 

l) 1 ^j^v-C dJ-L J <Jl ^ VI ^ 5 —^' 

^•^-C US' . j jj jSOl wL^S'I ^jlj Ajlll ^ 95 (j — « O j^il ^tj jll j_^r ^ 

,£cJ jil ^lp J-o*-Jl ^Jp l-^-* j» »i^3cJ LjIjJ < lUUJl diL JjJju 

^tj jl I ajlj j^Ju a_JUp ^y wo ol /^Ss_c <, JuUilj ajlIII ol j^__>s_Jl UUj j 

. ^fV^C^-w^S^ 0 J J j^\_il w\_wO»^S^ jtf J Ip Jj j^ 1 — c Vjl . (3 o J — *j 

Jjjll c_U" jXJl ^j/g?£ cU* 5 -! U"l J ^tj jil 0 jJ J*-^r l — ^ j-^> cl JIj 

1 0^-^ l ^ **\ a *) j«o— j lUUUJI ^f^lij t . **^j IS' Li, cl^-llj o^Jl j~~^~ 

l— -w-w'wwU AjiL^\-A-l! 0 w\_<_Aj aA^-^j 0 j^\j 0 1 ^ y^SJ cA^>-jUl A^_3l 

cljO»“lj . ^L sUS' 1 ^JjUj c JUUJl J ^j 2 j>- cUJj j^Jl A Lj 

O jS^j wii ajJJc* ^1 j^j ^ ^U^jj J,l uUj < JUUJl ol jo^ (£2jj c_3 j^> 

. (ys^c-^Sy I ^U 1 aU^>_p L&jjU oIjUJI apIj^J a^>Ll« 

C_U" J^V-!l-J A-wwwv^-Jj A-^pLLv^ jU^I $-Lj A_jlSCa| LUjl S-UUSl Ji J 

wL 3 l^jl^ 1 1 . aUp $-y>y& y . J 
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<=#01 


I jjk Jj>tj ul ^ 4^-j.S ^ipl £cJ jil ■•> 

4_^aj e-lalj i__S” ^5\Jl < jl g ■ /» i Nfl ^ 4 ^>J!jJ| J_JU^I 4JLLj 

■ LS*^ 5 ^ -T~ ^ ®^j l/ 


tAJjLunl (59^ JliA Jjb 

^jp 0 ja£L~4 4 j j ^9 <LoLy£ft3l 0^1 ALv 4 ^A?»tJ^ 1 IjI ^ ft jSj 01 >o *V 

Jl (J^ J-r 4 J J" J" J > * J } L«^-L*3 . £t _ j Jlj j-o-^Jl tl)l lg »~*0 JjJ J 3 

.£* jju jJ> ^>xjj\j ^^Ls^3l y£ ^L»l c» ^Ljl c 1492 ^Ip »b jJ-I ^iL*Jl 

o ^4-^ ^Ail c— ^ftAil ^^4 4 <>j>t_vg d->Lwo-S^ o ol^xJl OIS” L« 01 Pj ^ ^ 

^1 ^-4 (j 0 ^1^2.1 ^ J I * OlpjVJ^ C(J^J-vg^fl j-«l (1)1^-^ 4 

4jilS\j jju J 3j . ^rJJLSl ^IlxJl Jl Qj\ S 4,0-3 oli J-j^L^-j I 4L>- 

(J*!Aj>“ ^4 4_apLJa^ 4 lil*^0>l wbjJ-l ll *Jl Jl A-^Li^i^VI olixJl (Jl ^jl 

. L^«jj>- j? ^xJl aJI JO oljjll 

cL«Lc ^_jAi^- j » I j Jl J j-o-aJI ^Jp c^lik jjiwwJ,! 4 4lJ|^_^jj 

c_Jj>- Ljp L 4 I J (J lOJ c A.^^.>- 4 j jl JjL*> f-L« jl 5-1 J-& ^Jllft 
Jp J-«I J-&J C4 _^JjL^ Ol J ' j* jj J^jVl — & J5" 

.ojl^-l 4 jc 4 jwbcj y>*j> 

C j-o-aJ| pi I? ** 0 4 j 4«o-^ 3 2JljLft t- ** - * .^ * I Ip 0j*>U 

^ j-o-aJi Ji ^_jLJi 01 Ji i-i-& ^>-jjj . j_^Vi Jp” jJi c^-ili p 

^ (O^J J jt 4 j*>C -k^ Jill J (3^-^l^o ^^jSfl 

^CJ jl ^-yg.Jl 4.k^l JJ 4iJ^> *_w^O 0 J^2p 4j^ t»P J^- ^Jo2»l 
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2 1 00 j* La <Lji tT I 


i7t J (^1*1 I 


^Lp 4-JLs^ a j ^j— Jj . oljliU o^jUJI UyuJUl 

^ ^1-P ^ J £-J 2l^*a Aj>c_L»VI ciii-> 0*V LjO^f j- ■ 

^lioJl ojljj Op cloJ . jJ^\ Ao>&_cj lijli Cj>\£- ^5sJ i^^Lil C03 jJl 

j-o-aJ| JjjJlJ Aj jj (_£l Jj jJT ^]_P ^OjL jI (l) ^>- lloJl) A>^j ^a^l 

. Aj>c_L^*VIj 

c(_£ ^>-1 ^1 j-^ ^ JSl-^^cJl Aj^sjol j ^>cJj oLLp Ijl Jj lil LJl Ij & ^jjuj 

^j—wJj C a0L02_aJ| COl i lO & o j_SL^3 

J^CO^'V 4 ^J O-^Lstll 0 jji? £-^__2>COwa t_3 . Oj^-JjL-4 

^-yg..L^ J . Ajjl^jJl _LsJfc>Lj 0 ^Oj^l ci 1 ! i lg.A3 

LjjJ o ^x-> L»o~lp L?i.g A__pLv23l coLSsj jSol ^l^>- col ^Lop 

^li^-l ^1 ^i»l t^i—J L ^|0_?»CO*>! l^^XJTj 1 ^ ^ fl) ^ P^ ^ Jp Col li? 

djJi Jju jl cO ^pil lOJk C03 j c5^ ^ L* ^ l-g-wwvjajj 

.^TjSf! 


A I <1 ,X h II <* *v I ...» II 

H M 

^2J*J ?£-LJ2-aJ| l_jl kdjl (_£il*Jl ^jJ.1 £— »lal^*0 50j 

Oy—cjy S^oUr ^ Gerard 0>Neill J^j ji ^jl jor J^-l _^l J-U c^jdU-l 
oIJj^j j*^ 2 j 4 JU 23 A_d? y^.4 «A — OJb I j_C^ t Princeton University 

jJ,l l» J cd j g ll jJjJj ail CilwC?-JJ t^lll ^ £— )L^»J c4 

0 yiSl ^ ^ J— Jj>- Jj>- 1 cdJ — Ji 

t_jL0>tj 01 t j^c_3_JLi2ji]l oUls yrC.1 01 Sj _ $0 t 0tU'"'*^J 
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<==mNI 


aJIxJ A^wjJLi . jJwLflj y^j>-\ .P l_^3 £_SLy» 0 ^3> CO jU' aISsCC* 

.J^V' ^olS J^IS* 0 j-ftJ Oj>- jJ' Lulg y» jV' Jigl^ 

(j,l c-jLa-U' (_£^l *J' 2 > j ail IgJ ^JsJL-wO oO 2 *-'j aJL iJ' LA ii)' y P 

y2-*-{ O-alxjj .L>«JL^j AjL*2 jj i^_aOj O' I ^A j VI c^-j J^JO sAQg-aJ' 
aJIS*^ jJ -bwLiJl lJI jv/tf' j 4_J^I OjOJllL) COlS"j\iJ' c-jL>c^2>' 

t^c, y slOg.aJ' ^1 ^jLwwJI 4_a15sj JJ-aj O^jcJ^jLwwo L^jU sA.sIg.aJl 

(jjl^Jl) SjjU^j oj j Burt Rutan oU j j Ojo jli oij . (i j_~Jl 
a* I ^1 J$ c jVj^ Ov-j%» 10 L^^oJjj c Ansari X Prize (1) (j-i' y. ^j— ^1 
J-©^- ^J' s-U^-aJ' a_ojL» (3V-^| i— ***o OAJij .2004 ^Lp j^I — « 
asLJ. j^vp j^>I J*>L->- Ov _/» SpaceShipOne (o' j c r ^) 

s-lv23 Ajf <Jjl OAJj sl.sIg.ftJl a_luL» Oxjj .^j^jV' ** ci ji 62 y* 

^J^JJ J jlu V J-£ 1 JjL^- LpJj^« >cJJ J_o^O A .O-jjL^J 

o j-4* 25 j^o a s yl' sLj j jj jJ^j c^JlJISsj co xLj . sAQg.aJl ^ J xjl Jb 

A^jd* Jj>-\ cPaul Allen S' J y jjpjLiil j^-aL* o — sj . jVj^ 

.^jjdll Jjji ^ c Microsoft coi j-^j^S^^ 
^ij^j eSpaceShipTwo ( y (j^-^) ^U^iJl aO ^ y ^ »j coV'j 

. OaOL>- IxS'j Aj jlj>dl' A OlQgjtJl l 1jV->- jJ' JjtA- CjI jLaj>- V' s-Oj l)' ’jj 

Or 4 Richard Branson 0 j— O' j> (J — ^»l Oij 


ojJU- X Prize Foundation {J S\ .y. L^A ^ jlc yUai AiL~. : Ansari X Prize y)y. ^ 5"i ^ jl_~ j( ( 1 ) 

(j«^-jn 1I) 4jjv«j siLjA; tLsiaS 4<S” ^ «.UaaJl ^ Jjl.lgj j^P d_J^ Oy^U 10 
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2 1 00 j* La <Lji tT I 


i7t J I 


j*-^'-j a_S 'j& Virgin Atlantic Vj^-' j— 

VJls ilLfcj . j5wJx^ jJ ^ ^Liai ^Ljt. Virgin Galactic dl_j5”VL>- 
jVj3 200000 <jl — i^y a— L jls 

d ^gi!l di— cd~2Us> Jij .^LaaJI ^ ulji— Wl 

ccSj^r (jlki aJUAs jljjs c->“A>-j ^*j iS zSjSi J jl 

! A* ijlj cOj^Lll d~^<^r lijj .1*1*3 ( J- 1 i— jl Js <_j"* jjI y-^ 
.j-dotll Jj c.L*2jljl J| cJl_Jl5\j Jlfij Aj 

^ • 0 ">f • I 0 wt — : —Lv - Ls 1 ji 1 - — —A j**-*** 1 ) ft , ..? o I' 4 — 3 *" jA t ^ 1 j 

aJ j^J-I JJcJ a « JAcl^J .1 A-»Ai J 2 JI ^__sjjl ^cj jl j . cA iflJl 

U j5\j dJJjjj CO jjlls <U*3 (j ^3 A_jLj2JlJl A_XfS” OUjj ^sf2J CsA -f» all Jj 

I A*S” Jl ^ Jj>cJl^wO c4jL jisil oJ_£j J . 4.0 l_P 0 jJ l_L? (J ^- 4 ^1-P 4-i ^ 4 - 0 -^- 

^LLjl ^Lpj ccii-5-i -1 *jj . oLpIjjjjI ^J,l j j^z> jJJ j.A -1 ^ ^ j 

0 jjlLJl ( j^ AJU^jJl 4 *5" J-* 2 jLj C ^c-Ig -^ 1 (j J— * 10 j-^>o 

iL>ol V t^U-> ^-LjsjzJl 4_*S" d)l .4_^jjLv2-Sl L^jIS* j^~ 

^LL jl j-L5 <-3LS" l5^" y^~ dj-^ 

^ j^Vl c3 c3 l j-aj *^- 4 70 4^ 

$-Lo-^Jl 0 y 4 j j j l ^ :~a ^ L p l)j yLj^l ci*A5sJi>j j i-l 

(J j-v^ j-U Lc.^jji 4^5" jil etiij olS' . ^Sn^ji^Sn ji 

dJJu J . (Lj jJU 4 pLJl ^ J'tl ' 4 2200) j-v^Jl 4 Pyv.' C_3Ljts^l 4 ,% ^1 

4^-^wJl3) l) J^-^- 4 ^ 4-^15^ j^P 4 P^wJl 

(J 4-315”” AS'jvj 1^53 j c(4^-LomJ| ^ (3^ 18000 di-I-Xl 4 ) ^l.lglil 
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<==mr)I 


U o ^JlSl slQg.ftJl A — JLPj <— i^xJl AiL>- 

(^jLLx AjL>- j Ajil^J AjjL-ww« ^ jliLl g.L^..AJl ^ aL^ J AjlIS^j 1 C.j 

•W^>' (i 

aI^IS* OIjjOJJ lo >- IjOS" j$\ £-L* il 01 jy-^) 

o y> coli c SC* Oij . a a!^- ^ Ip AjL >- j ^ jVI (J j >■ 

^ coi ^S^oL* AffjP Charles Simonyi J, y^y jJjloJ jpjLli! 

A_^*)\pj jLaj cOlS"j .g-L,^>jaJl A la^- ^J,l o ^ SI ^1p ^-«VI A aiS 

C Ai Ju Ajil^lJl J J 00- ^23 J A_l5o . jVj^ 0 J^L» 20 . AjlISoI CO j03 0 3 

JjlSj . ^c^waJl ^ 3 jJl ^jP I jOS" OjLCj jl A ^*^P^fl j_jjljLJl l)I ^j,j^ 0-1 j 

j-A-'^Jl Op do ! .(jo 0J-!3 Jjt3 aJ! aj>^jOJ $.1 sj^jiJi Iscj? liij ^ ^23 

.l;Vi > Ij j^z.jza lllp cc_^j jill J JLo^il ^ ^£>- cg-U^iJl ^1 

. ( L>i.e 

j»lp ^ JL_j>r ^P.} ^^[p cJu^>- A__jl02ij| A^L^Jl 01 ^^-P 

L$jl Boeing Corporation o jj a_2TjP cuJp! L^Oip c2010 

IwLj l)I lgJg>dl * ^-L-JJ Aj jl^7 cj^k>- j *b (Jl >til 

J^j — ^ j* — .2015 ^ — & (Jj — !>*j y — ij$ oo — ij ^ 

.A_s^liL( COlSj tJl ^J,l A_j^uOJl g-lQg.fl]l CO*^ £t»alj jJ A IU-1 1 *IjjI 

A-J L^.jail AJa>til ^1 Col J-oP $•1 yr^I £tJJ jj a5"jvo aI^O- jPw\j j 

Cape JljpUlfT oJ_pli International Space Station A__JjjJl 
CjtilkJl :>! jt\ y> ajjuj' a — L>- j J5 - 01 (Jp do_jj ^ Canaveral 

^ j3j Oi jP . (j^Jl.Jfl.aJl ^LwomJJ A_Jl_>- w\pLL« Aj*^j ^]jL-^y L» yt J 
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2 1 00 j* La <Lji tT I 


i7t J (^1*1 I 


0 j5w«i t c\ .'/> all A^sliLl 0^>- jJI JjJ-o-H (3^0 1 o-J <LojLvS C-JlS” 

John 0 jJj d^>- JjJb .OjjjLiJl A^>_J ilJ — *m i JljvaJl ^xsli ^lp 

<j aj-&) -gt—k j -fJ (jj _yi)l jj — w» j— jJj j — & j tElbon 

^c. Lj^-! o! jloil^lj lwL__& 1 JJ 1 ^3 .4 s^2^»Lp 

c_JlJ15oI ol jjwLaj i^JlL« c^-LalS* o j_p "Jt 

.( 4*3 jzl. I 4_J_JLL^Jj 


bjlj iliLoLh-j 

L ^ixJl J $-1 s^2jail jJLu^S SijLgJl 4 j2_15'OJ| C^IpI ^ oJ 

Cl) ^a)I i^Jlv^JLL* j j i>oj . JjJ->- (_£j j_j a *xv -v^xl 4>-ls*cJ LJli 1 J ! cl 

JJ_Aj (j- 4 £3-\Jl £fcJjl J-ygJ Owbi> C-^Lj-AJ l) J £-LoJI*J| aLw^x 

. s-l *,)? all ^1,1 jjL-wJl 

oLiaJI ( j^ 2 j^j Freeman Dyson l)j — 03 Ole )> j^aJI ^Ip e>wb>- 

. (jLpl*Jl ^10 s-Lo-wwJl ^jlaj 01 Vl y* ^ 

j5o: L^5oj co (_£ j 4JIp Lg_3Cwoj>- 4>- ol l-aiII oJj&j 

iSjj JJl ^3w\Jl 4 *iaiJIj .J jSLio 4 aI5Ci]I J Lu 0 ! 

^li ojJ-aJl J,Ip jjJ J-ILj i— !l laser propulsion engine 

4P 4^ljJl 4wOL*^Jl 4 j>- jil ^ c-^*-wwLj l£ c^Jjls^l 

4jjjJJ( ^ j— jLJ (S^jij . ^IpV c3*5\— 

.$.1 y2jaJl ^1 ^ jjUsJb ^>cJ ^ 1 p 0 il l 1 ! ^ *^ 7 ^^ 

^Uai J.o-1^0 4«J*^Ul aSLI^JI cl) 1 ^ c^jJ— JLJ I £3-lSl ^Ui-J oj—Al 
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V cl-\dC&j . ( j^jVI 

\ ^ 3 1 b l'_T ^ ^ l^wV3 ^ «-A ^ i cd»*b^ ^* y& *2 <■ A d 1 ^Ip C 4_u l-*wOw*.^N_l I ^ 

. (d da - a Jl J,l 1&3 l)jj ^ 

jlo-l (J j! J-djj j £3w\Jl jlpr 4 _j_aj Jj*_aJ 1 j o~-> -A 9j 

Leik Myrabo ^d^l 4 dbd ^ — w? ^ij . 1997 ^Ip wb-V ^-^-b 

Rensselaer Polytechnic Institute db-^dxiJ jj jdb_^cj j 

J-JtddL! dbli bJjl l 2*0 ^ 

0 ^\-Jd obo^xwAlil -A 2*-l Oidj . (4jLjiii“l old' ^il 1 ^ jJ j-d\J ^5 jj?) 

ol J j-Ld* 10 Ow\ ]j J_A3 . ^jCL3 jl 4 5j jj olo j-J O^ 0 ^23 £__Lj 

\j j^/2 COCO j C^Jjlv^Jl ^li wLLP Ajjjdil 0>l jl^c-fij'V^ ^j- 4 4_L_vwLxi jjdil 
(JwbdT. ^ Jjly^Jl jjdil OLaIL? 0~*33 L»Jj_P (J^ld J)\ £3jJj O J-ygJ l ^ 

s-Lj b"*d JJl! .4 j s $\ Axjili-I ^ jl^o jjjo» (J^l *J ^jl^o 

^*Lj2j I i_* j) t! j_ ^Jl ^ 100 jj — « c^xJH j! 'LJljis- £s^_Jjl j ^2 

O jiJJ b$-Pjb»-l ^_jJlj Jjddl ^ j 9 jJb J ojo 4 CJ-aJI ^t__jjl 

j ydl oLj 1 ^ ^ Robert Goddard ^jbj^ 

J-Aj £__3jJl 0J-gJ>4 4 d ^.dsOu J !l ^ ^Jb l)j j% b>o J 

cJ-bj Jd3 Js — A3 OljVj^ 5 J— J.bu (jdjVl jG — 4 (j,J ^-Laj oV j — oJ>- 

^1,1 j jdwJl ^ ^ 4 -d«uL>- 0j 4 j IJlC, AJL+JL^- d ^J_j| ^d^“l 

4jdor ol 1000 o jwCaj lidlo-p jjJ jL^>- j . $-1 sdjdl 

43II2 JI jwLaJI I jjbj) jVl J J— >- 0jlwb» ^1 4j Jj 

.(Aj^lIaiJI 4 j j jjJl 43IL2JI ol LaJJ jj ^lll 4 jlIsJl jl xxj 
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2 1 00 j* L a in >T I 


(J? iaj I 


^Lwwv-4 jyp <Oj^ «j ^LflJl ^ S-L* jlj£»“j C^J J^>Jj 4 ^ Jjl scsJl 

L»Jj_pj . l-\ :>-lj LlL? ^U»l jlj >~j aJ j-oJ-I ^ jj ’J .4jLdJ 

4P^o-^- IjLJLLLa j jjiil ^lp ^iLl y>^Sj c^jjl jJ-JJl ^Lo <~j>j\<2j 

c^w^i5\jj . sAjajaJl j^>j ^jjL^sJl £_$w\J c.5^^ ^L*2lJl C^L>- j-* l j r * 4 julu* 

J^>c_l>J 4_0> j*Vl A-uili-l 4_3l*ol Aj*^Aj jL~J ^ jLwO j J 3C« ^ JjUaJl 

. jjj Lo C^wvc 0 j-Q.-P ^ 4-0> jVI <LjiLi-l <Lja,J> ^j-a 
jL>«^! ^ jij ^2J>- l5l — LA O jij (J^l J — oJ>6J V ^Jjl — s^2_!l jYj 


LaLp J *j ^i>- cVW<^' ^_>jl j-*^' 0! j—SLL • ^ ^ > jlS* 

.^II ^ 1 4_^ jAi Jo_^ ^ J,1 *j Jl j— J V ul ja -aJl jw2P J j_>0 

^ j sj c^>- l4jLLa j j 5J> L® o^Lp <ol£LL>-^l jj Lj 

(3*^LL?^fl £_£ j-a ^Jkzju lIs^L-wLLa L»lW J jl 5 Ol y>.dl Jy>r JJ^UfSl J 

Cj^'"3 Lt 4 ^ J lg.^.wj c^^ll ^Lp c^llgjJl 1 -La jl jj^- ^ .4 LT 

. L?-fl3 jjJJlj s-lll ^IJj>cOjLj c4jL*-U jw23 OL9 jj 0*3 jj j ^<La ^2>o l5^" 

. j-a^l 4 jL^J ^ 4 **dLj 4jl_fljD ^ Izx*** ^UijJl jl $ C jJJi ^J-P ^ 

jli cL J-L^*> 4 JLj23 0 j jJL i^jLs^j flkJl ^l_Ol liU 

(^JlJISsj Jw-JuzjJl 02 JlSsj jl 4 ! Cj^~ >- j$\ 

. 0 Jj J_P ^ jJlP ^J-^-l I^A A jl i] jJj jj^wO^ jl Vj . j J J.jg.lll 

La I jjL>0 j\j J-C jJ-L jj^lil oj g->-l 4-*-w._j ^j| o j^Jl J 

4^ J& jl 4^a ^Ss^l j^-Pwb O ^>t^Jl \h£- ^ La J . 0>LcaL>JJ I >-LLa jj^sj J3 

.IJjI j jJI ^ <-(Sj^ 

0 jA oli Jl3 j . OwLoLa (jjl OJ jL>- j jl 5j, L-Aj 
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cl996 ^Ip ojjU- 1 ok* Peter Diamandis JJlalo JLj ^ 

i j^ > ~ 4jI ij> jS*\ 4 5j Jj . aJL^^J) £cj j\ 2 j ^ lalC jlS'j 

A_o I 1 j^Jl 0 aI^N-— -—a i - 1 ^ -*- j - i ~ hJ A- . ^1*1 

jJ A^t«Jj j . 4 A-jSI^- 1 A.la.J? ^j^a jl j (Li AjdSsjJl Ak&l 4 L^*> j 

^Jg?»*u e£.AJl ^j^>s-JuJJ ^ LoJi^ 4_J_^ji^wwa (jjl jj ^S\) ojJL>- 1)1 ® 

^1 -L>cl^d ^a V-l 4il.m ^4 ^LxJj Ak^i Jj £-9 -Lj ^ jjl 

(_^l cA-j^^lJcaj Ailkl! IgjLl-a Ij-L^a L 3 j-^» c jJ-J 

J jjdl s-l ^pl j jjl j-J 0 JjL>- 0 l) j $0 wtSj . ( Jx^ 2 . Jl Ailjli olr y* 

(Jt >-j ^loJL&l Ojl >^f II (jjj'^la 0*-tP l-g .lft.^3 OJ_Jl>cJ 

^^^Iv^S"” C 4_J l-o-^S"” j\S* ^cJ^jl j-s^ j\^s5j^$ P^O*e_ll^ j^Uil JL^VI 

,jX^£i}\ A^Jli olr jiJ 

^Js- <J j^ L^Jj <■<£ jA A_J>- Jjls^ OLu4-v 2J iJlj&J 

gas gun (jliJl ^i-La) l« j-& aj>- j ^ kll oV lo-^-VI -^1 j . ajIL^- 

0 Jj ^7 (_£ JJl ^Jjlyfiil la J_>- (j,l 4 j^S" £-9 -La ^4 <_Jijl -iS J^lkj j !l 

( _/*-£)' Ji jVI (j») (%— 1 J-^ 1 ^1 Jules Verne <3 jji ^>' j j ^ 

Iwbl jjkJ 015 " L» (jjJ ^jjlv2 O' j>-c- .From the Earth to the Moon 
c<LpU«JI J& J^o 25000 apj-— > VLji Jj^UsI (Jl?- ^l; V ^jjljl 0V 
' ^jlp j . <UOs jVI S-oili-l 4 O 2 -S ^ j 3>JJ 4j jJial! aL»cjJ| j 

Jj 3I2 i — j j Jl h f. I jLp jl*Jl £__ 9 wLo 01 s 

Abraham ^Ul^l Jj^I J\ j^b oSj .aJIp oIp^ < i — JlwLaJl 

JjL-- ij University of Washington j Ig i A lj 5 _jo»L>- ^ Hertzberg 
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2 I 00 j* [£. I 


(J? iuJ 


^ jj>- jil jl*Jl j . L» jJ aJ jl?j oLv ^ jj £_> jl 0 £^w\_l LJjI 1>o j-£ 

^jjjdpj <L^oJ>- ^1,1 i> j Lj?ll j j^Jlj jliLil -^ 2 t^ j: *“ J ^ 

JjjuSj ^L»jU aJ j^J-l £__ 3 -Lj cjUtJl jlstldl Jj_Pj *L^ j— -i“l isiojsJl 

^jL^J j^j coiLi-l 0 j _3 30000 jLvj ^jL*u jl_^*- 4 jVI 

. Aj-btil ^.LdVI ,■» y^± jl 

jl ^iwLo jl ^j\jy j^jt c- — olj 

JjL^* j\S"1 j— J*VI jj^J jl -Vj*V g- 1-yb.aJl ^J,l 4 Ljd 4 ! yj>- 

.ojLw^» jS' 4 jj 1 i^- c^l jl p ^w\j>ti^wo jl J (. L»-l£ 750 ^1 y>~ <J j 

d^l jl-P ^l-L>d^j £A AjlLj^- J :>-l y J! J-^ ^ f i^i^i s— 

. 4 -jj^ jVI 4-oili-l cJ^r ^ J j-gJJ aJ ^oJ-l ^iwO 4_aii^- 

J^l jl-*Jl £_3 -Lj aIz^j I jj J}U/tfl 0>LL_P 4 &1 S\j j -Lij 

jdJl (3^1 ^ AxJlj Oj j 1sj>- .£JLl& ^jSvJj . (^jjdJl ^i-lJl jl ^j>- AjiISsj 

(J-Lca JUj^I L^-lSCx ^Jl aJL^JI oV j o-^j LawL>-jj ca L ^.L?Jl oJ gj 

. lgi*>U?l ^ ls* JjLfrll ^ jL^Jl 
j-&j cslingatron ( jjj^U^^L*) o cJli ^ij^: 

a1? jj \y 0 ^ AjIS^ j Cg-I j-gJl ^ LgJ ‘—A 9 jJL> p_) 0 ^Jl^ ^ 4J j^>-i-l jJJwLj jJLj 

. is-j^cJ 

L>-i ji 51 clJjl L>d ji Derek Tidman jU-LJ jt-<^ -Vij 

aJUJI ^ 300 (J,l l ^y^ 2j APjwj jv^j-p c_3 jj ajSot. I ^__Lv^a 

J,b J-^» (J ji 4 ^ (j 4 ^L>eJLJLwyJl jj^JJ . jl J_J 

(_£ jld j o-L>“lj 4 _v^ jJ I & c--> jj*Vl 4 _> t 3 j .^|J 3 l Aj^ 
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(.^ jjVl J ® u — 4 0 jy*^* 0 £ (j 5 —^ 
. o-bljx* 4 Pja^u iJ 0 >Jl ^_Ip Ojocv^ olS" ^5^ 
4jLu2j 4 J y*j>- jj jJj ajSoT.^ jjl Oj jjl^s-LwLwJl l)^Xj jl j 

jl oli-« £_Lj j.L>j2j lwL>- j> 5"! ^>- jli-l s-L/g-aJl ^ 1 

ijl Ji 0 Jl 4 SII 2 JI s^ ^Jp Oj^o ll)l iw-J>6jj 4^lw\ 3^1 <-3VI 

(JwLjlC. jL^ji-l ^jp 0 ^s]\ i—i J-^J .A-JlxJl ^ jLw«l 7 APjwJ J v^j 

LJsjI 4_ilS* 4 p^vj cA-ws^jVI 4-j 51^-I 4_U>cP 1000 

c_^>tJ 4 t J_AJl J y* -bwbJl .£]Lj&j .4 J_s^2 Jl ^1 ji.1 ^ «JjJ 

0 l)I ^xuj ^xJl <y j-yVIj 0 ^JLwws^# L^oj^I j cL$i->- 

. c»!!^ ^y 

^JlJ jil 4 ^JLxi 4j*^Aijl (Jl^l o^-o.^.. ill 0 jjfc> ^x_-wo->- 3 j ^ j 

aJU.1 oI^LoJpVI ji — ^ y ^ ^i V! I*xj& o Jj>&j ^ SOj c oLajLj 1 

Ji cdiJi c_ .4_v^liLl olSJdJl jl 4^» v JL>- ^j- 4 

. J-jUiJLliJ aJjIS j^P C^l.jg.1?.^- 4_J ^oloJl i^fJJj 
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2 1 00 f* Lc iti a I (7ij (^ L J I 

(2100 jll 2070 j*) **il 


,is?i no 

wljCv^« Jjc>- (j 4 jjLJI L>- j-l5\j JS cl) y^\ lj & AjL^J J j L>cj 

U j-s^liJl JLvj i]L>- 4 jIx>- ^ L Sj .150? ^1 ^1 space elevator ^LaaSI 
L» j (^>L>c_wvJl Jj V j ol olSjVI j l_uSv_c jlJ c aS*1>Lo-jJI 
JpV -buAJ |t-) JJ ^Jp IgMJ J (,\>\x^2-A Jj>-w\j (_3 J-OJ . OtAjU 

<1)1 . jL*Sfl <-5 VI carbon nanotube J , y jZ (j y l jJl j>_p 

.<*_bip ^Jp LojIj g-l^g-flJl J,l obU?.3l J,l lwl& 

_J| *L>j*iJl ^ Eiffel Tower J— - *4 J- ^ p-f^' c 1895 (»L-p 
J y&\ 015" 5 I c Konstantin Tsiolkovsky ^50 ^5" 

I 0^LL« 1 1? **~j VI J-*-'*’ 4 ww^D ^lltll ^ . <XL* y ^il*Jl ^ 4 P jj $.1 JJ 

CAjIj L-wJ>- Jjijj ^ sA-fiJl J,l LJ-v ^ jj JjII J pLlj I uSO? V jl 

(jb! j5 4 _JLcl» 51 tlJbl Js^wwo ^ ! 4J L5 c^i5o Lc.*}l jl? ^tJI 1^ * d)l5" 151 

.(^ jL-cJl ^^Jl) oLo-v^>lj ^LoJli 

0 ji (1) CO j^Jl JJ-tjJ JajEl b-Lp . Jaj>sJ 4 J 2 Jj y* 0 ^5" ^_50 

*}l jl? U Jj 15" 5)15" 151 c Jill j . -1 jJL*Jl yy 0 ^50l £_d 4-515" 4 jj 5" ^il ■^...LJ I 

.^j^jVI Jp -l 5 j <b*Jl 4jclc (£ }— S" Jj ^ J 2 JI 0 jS d)l_5 c^ Lc. 

Jjl^Jl I-L& -L« ^ .$-lo-oJl ^ Jt^l pE2j^y 1515" ^j^jVI 5)1 j (1) ^5wv 

. $-L,)g all J,l wtx-vAJ (1)1 Jt^l 1 £ * *5 * j c^V Cs-lo-^Jl (Jl 

jjbl ^5 ^1 Jj>tl^l J-1P cJl^VI cj^^J C4j>*j>-lj 4 jLwL| bAE J-Lj cl 7 ^ J 
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jS\ cJ-jlSsJl ^ biJl (_5 -La i__ab«b- /j i 1 ^ * -b j 25” ji~\ 

^1 s - JjlSvJl ° : j i s ; i bbl ol J-JuJl a j s /^_4 

.4jb»<Jl^_4 <•' ■/* all a ^5s3 ^>sJ 

^ i 2 ^ h": a olj-J ^lp <-■' 52. all a^bxi <;L?-I O jjL*Jl y> ^—Is-j 

L $ Jji ^bJl ‘ 1957 j*b .AjI5 <_ — a jA J5" ^ 1 Q . /r * J 
*b ^ ol ^j J— IoSj a jfxiJl ^j-Ip "A-jbu Yuri Artsutanov i3j— iU j~Jjf 
‘ J.I JbJ Aj b J-* Vb c J-b-l J,l ^bbiJl b_>^2» 

Jj15" L^l. l a^gj ji_i J_p- jlb» (Jl Vjl tbb9 ajl-jL- Jbjjl l)i lb* 

I oi — ^j! pAij j Sfi 

Arthur C. Clarke . L5 — ^ yjl a>Ijj Ji* oUjj 

cThe Fountains of Paradise (U Jr' £--jLj) 01 y*j 1979 ^Lp oj j— uil 
.Frida (U y) 01 j*j 1982 j»Lp Robert Heinlein uW* o y.jj a>Ijjj 

. Jj Jj>- 0 jSsjdl $-1 *s>-\^ ^ A-J jj ^S ol Aj jjUI ^bUYl Cb-t pL» Jij 

o^L» (^1 jS\ ojJ-aj * LjIj US' cAj jjLJl c— U 

^ Ic.a_j jS ccU-Ul ^ — « (j; jil LgJl . j — u!l J-o^- ^5— ^ c£j— >■! 

. g-lu.fi Jl JjUa 2-« £-ll_J wLiJl J-oJ>sJj 

J jb ^2_!U ^ jj / j_Jlj jj! ^ ^-^ui.1 j! jl — p 

dr 4 OVi I jb5C<>jj |I $.Lo-UJl oV ojU" J±c I i-Aj . J ^_ *a 50000 

ol A ju42j ^Jb J jJaj A-J jj ^xJl Aj jjbJl c^oOVI JjLS* 

A_J jj A j jjLJl v { j^ ol jLJl4 ^jSs-o-ll . aLJj 

caU c-^-ws-J clifj aJ jj Aj jjlJl bJLJl cO^jISj ^1 j !l 
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2 I 00 f* Lc. 4-J^ i~i~i >T I ^ jm4 i7t J (tUa! I 


i _$ jjU i_j jJl ^ ^^Soj .U^i 1 ^ l? « . jg ^ lJLJ! gj 

.^>r^2]\ ^ <us o jj j5sJl ^ oji J5” (j jj jS” 



-l*j jjLl jlJU 

J±» 240000 

ijijV I 3» Luj^j 


. jj$Jl ■ flirti- JjIS 

uuj lj V I ^4 ^La« 
1 80 ^ 1^90 > I 


(LoaJI \ann 

- : .., ~ 

-uu Jaj 

Ja4 62000 

^jVi ^4 Uj>uj 

Jjl J U 4- >— lA Lu-3 
.^i»j^U 4 Auk *TIj 

• jl 

^>4 Lu^Jaj J^4 22000 Jjlj ka9 I^ 


s\^2JJ^\ j£u^\ ijli'^O ^A_flJ (\^ ^ 0\i A-<i-wA\ |\,\ s A1^A\ <\+/2Jl)\ A>_S^J» “A 

. A>^/gV\ \aj^ s.Vij aAp -X-<ki3o l ^jA-A s i\ ^>7 ^ y\A\ a^Aoj o As ^ 
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Rice University j J* ^LJjJl <, 2009 ^L-f- 

jfi Lcjj 4_JL C-w*^J La ^lil 1 ^LJ}H jj . I y^S L«JJL *JJ J-’-' 

Lc.APjb ^ ^ r flj ^ c (g-bAA.Il £_laJ A-^b* 1 gjl c^O 

4j ^> dJb — I jjlJuiSI jJLS .(J j b (^b 4 -Jjj / Ajjjb ^jb! a ! ^ a^j 

J jJl^- ^ Lg-ojAl <j SdT. <LJ jj J >\ Jl Aj jjLJl ^ ,jb*Vl bAb tl)l — 1 bA-lj 

oA_ftj .^jJb A_Ai J jAA ^4 L^Ju j-AJ If 5 Clbb-> J-bb^Jj jl^Jl ( jAo->- ^ J 4 

I jw»j ^SC w4 50 ciXo-^H Ab jj. aj jib ^jb! l» 3LJ| ^cdu ol aJL ^bJl 

. jLuVl d->ld4 (J jbjJ 

1? j.L?^- jj& i_JM JV1 bAAA A_jjU>ti]| ol 4ld>ddoV^ ^-1 l) j>-.5s-w^o j 

J^a^I gb J *a jj A.J jj 4 j jjbJl t^^jbVl 0^ Abb a ^IbJl 

JlSwb j-jb» (J j-Aj . i^JlLU A A Jj&l j b Jj ^ftj C^> , b>cjJl 4 

obbl £_laJ ^b>J) Aj>u»b>o A^wL^Jl ibju-l cMatteo Pasquali 

i 'y» b»j CA3U2JI \ ajJ b jbj^cS”” b^lJAcdb b^jl I5J CL_^ .ubVl 4 

.(oj^cJti ^ld>b bj| ,l)*VI lA_ft J^JbdJ 

*}bftl j jSdJ ^a5\j 1 C. 4_Jb Cd— j Cj'^blSAl oAjfc j! ^ Pjj 

^AJl ^ jbl £^4 jj a^jIjwUI oJ ft (jb cg-b^jail Jjca* £_aa ^ 

^_aS\j bC. Aj jiJl AJ jj ^Sdl A j jjbJl L_^ubVI Abb Jj(J->- ^J-v^ 4 A_^ 

. S-L/2 .aJ| J,l bxi 

Aj jjbJl t^-jbVI ^ 1 ^ ^ bSCc bi! ( j_b^ljCib j 

Jl Jjl£jl a^. t ^ j-^j C^b^3 . A_A-oP i]Lft b **.w\3 c A j jj 

OljlwL4 bl ^ J^j C A^pljLygJl jbo-^Vl j» lg*»4 j!wL4 ^j 4 IjbS^ wbul jJk b» 
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2 1 00 j* La <Lji tT I 


(J? iaj I 


I jo*-! ^-ULaLj t»3 jVl J ol jj2 oJp wbo — jLiVI dJUL' 

iJ ^ pLlv^JI jLo^VI c^JlS" lij .joU^Ol Ur c&Uaa ]\ w\ 

^l*jj • Lo O^^j ‘-U OU c4pC*JI ^ J 18000 4P^* j 

jLww^j ^jp IwL^j JjlSUl OJ-J ^>tlJ 4 _s^»Ij>- ^cjjl j-v^j -Cx^all -bjjj ^t^Lj 4 j| 

.^pLs^JI jUiVI 

c^UL^Jl ^.^.UJl ^ ^ ^r*“l 4-lSs-Ju^» o^sj j 

c^jO’jV U llJu g-L^.-aJl O^'o 01 .-bOta .4 j jJiJl ^U jJlj ^*Jlj 

^j5vJj cc^lfSl ^ jl C^l jJLU 4_L«l>- « ^lp ^*j 

.4-jUJI y Jjujj 4_&1j U ^ O^^j 01 LU^jI <^—^>0 

.JjlSol ^l.U.aJl (JL>- ^ ol^r ^ jl 4jUtl^l jj ^ j^r j LJsjI -bVj 

01 -UV cJ*l£Jl ^l.L?.aj i ^ c£l ^*-wwo iiU 
.^jj yL*J.I OL«0 (J,l j^Jl jl dSVjjVl 

. cjULL^w* o Jp L^lj cpj c^IO^jlSI wLpLv^» jUf ^ <^>L>bj VI 

jj (J0U>- * jVj«^ (J, £-J 4-* <UJ0>->-l J— >1 j-5*r ^ Ij 5! 

U^jj .L-Lj ^_jUJI Space Elevator Games JpL^» c^L-dl) 

V jL$^r ^ Ip (jyCj 4jU c(L-U) 1 ^ixX? j J pI ^aU 

jU» 2 4Pj^o J»*_>- Lp ^ j-*-v2_Sl <uSs-Cj cl «l j^r ji-^ 50 ‘Ujj ^ iji 

Beam Power (^a»Vl o j5 ^X-^-) j jiJJ jU» ^LS" 1 5iLJ. 4__JUJl ^ 

J^-^r-1 ul 4 j ja-s^JI 4_ jIp ^ 1 J-A 1 — *j .Challenge 

wLo-iwwo jl JjV il J c^U jLUj jl ^ jij jj^ ^ J — o-^j 01 

.^jliUl 4^»Jjli 4 jcJo1 0j j-v^ ^ 4J3l_U jL^-1 
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P 0 JJl (j^J-L^il ASlbj oLoj>- Ajjj ‘W 3 j-Aj J-3 j 

0 jjlbJl C^3"j J_A3 . ^yyyAJ COJjlA-b JJ-a)Ij Oj--ob->cJJ CsA-s^-aJI JjCy <2-* J-ljJ 

ij j£~) ^OwwwJ AP ^0^7 ^ O-s^ 3 j-«lic4 tjLjj (Jfe aLLa! J iLw^J ^1 

c(L-b) aJLL3. a_> yj.1 o jpjJI ^ J-aJ .LaserMotive (jj-JUl 

j $.1 lJ oli Ji aJj! ^51 c $.1 JiJ| ^ lj£.J jj 

c Jl ^>- Jj>-1 . a 3 jL^-V oj j^rb^l (J>! c —* <Jb*o 

. AilbJl ^y> ^L*Jj (3^-^J ^1 p Ij^li b ji jjJ jL^-^r j cOj^til 

jbf jJLS . 0 jJJ ^JJl ^-LJaaJI JjCy2-« CU;!j <- — 5 Ur! Jj 

^j^jcrfiilj . Ojc3*" ol A j J cl — o > ^IjSl 4j*%) jXJ (3 jJ-L^ Ojl — P 
b*^bM A Pj^-4 ^_J iP ^jmS' s*Sj ^ J col jib jjJJl ^1 — *-& — bj jj ji 

1 jjfc> £$.b ^1 jJ—JJl A3 Lb Jj ^lp ^^1 A 

Jp bj>ojJj ^bbjVl ^ AjJjcyg.il Ojl *-^31 bb*J |t-> £y*J c3 j£- J b«-j3 

A-Jb Cu*l)bl5sJ A >- b>- 3llJ& 0 ^ 4 A <L> jbJl o Jljj J . J jIS" 

3tAbl cP ^JJg-il l£"j . L^g>rbj>tj ^Jl ASlbJl j3 jli g-by^-flil Jjcv^j* J^JJj 
3JJ-y*Jl ^1 p J-*-v^il £-<2J l-g.P- j c^jA 3 jVl ( j- 4 JjCv3.il ^1 p jjbLS I 


. A>wwuij 5 -LaL 


culjLbj £-^ 2 j 01 bcp>- bJp JIS" I bJ co j-lll ajLp ^ AxJol cbl5" Jij 

J CoJjJ-P A *^j J ^7 oV Jj>- jJ»Vl ‘ ik) J .1 U-pl AjLoji- A_yJ>L>- A__)li j 

. Jjl^Jl 1 Jpby^ j^L-vjj jL^ji-l jjJ^l ^bcJ> 3*^^! 1 j-^s-c 

. b jbj J^Vl ^5^ Cs-UgjlJl JjcvA- 4 oL jJCvg (^*^“1 ^ cl w 3 Cbj 
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2 1 00 j* La <Lji tT I 


i7t J (^1*1 I 


JjL jl |j >-l ol 4^-jjJ 4 j 4jl_P 4 o-^-ll O ilS” t4_)loJl 

Asj . ojjUrl (jjJJl 4] ys^) (j— i ji Jpod c2009 ^Ip ^ ■ ® J— • 

Edwards Air Force 4 _>j 4-I ol jjdJ jJjjtal SopIS ^ 4_LLJ.I o^>- 
<L?-j j» a ylls A..?- .UjjiJlS” 4 jV_^> j-a dj_>so ^ Base 

wb>.,^>Ll Jjxj*- jjj jjdl t?olj c'Aj ^Js “iAjIS” J 4 *aII Jj j 9 

j-» <jjL£ OSj ll)lS”j <-cry > Ji J^-A Olj — o £->jl JjlSsJl ^Js- £-4j y_ 

i^jji d~)lj ^jJI aSLxJI g_4-l op clo^Aj ,<LJlj 48 j (J jli-i 3 

,4jLgjJl ^ LajLoj Ool Jjs L^j jJAo j»-*J OEi-Sl OyoOt^ Ll 


111 Jjij (JjAJ iHiLl£jj9 

g-l all ^1 Jj jjj ^ 4 JU-I C->l JL*Jl til) ydl 4 _jL^j j j L>tj 

Lc.jj C£c__j ^ ^ lp ^ pi ji s-1 oJL^Ji ^ *1^ 

l)I £-*j • ^ -^>-1 ^ Ip j%Jfcjv2j l) ccliJi wL*j j . ol 

^A$ c^Li-l ^ |j_>- jy&l wbo! y>\ (J^ji 


^tw2J J-i ^lp 100 0 J-J 2 P 

4^MjJLi . bj p j j_Jl*J! ^ JjVI o*^jj 

*■ ikl) L_3 j_oj yu (^wLLjj ^ Jjls^i 

oLS" j-4 c Jliill l5^ •(* — ^ ^ ci! lJ ^ 70000 

^ f.Lwti'^AJ Lilp L^jLJ Lo 3j 1977 ^Lp c— (^^>-Ij ^ i) g-L^-aJl 
oljLwL* 10 oL 5" jil ctiJj j_aJ . j^>c_^wJ! $-Lj2jaJl ^J,l 

4iLwwJ»l ^<» Iw\j>- ^ J-w« 
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OMWlI 


oj^li 4_*S" ^ijJl j oL ■O » *,S2 * Jl ^4 jjJ_*Jl ^\J3\ ^ jJj j 

:l^j J,l 

c^LLjI • 

jjLjl • 

Ojj L»Jj_P ^->“1 AjLLS- 4 4_y£> ^3 ^ujIj ^ aJ 

ajV jj JJ%Li5" Plum Brook Station iJjjj—j ^j) 4 __k£- 

$-1 j) ^ ll 4j£- j-A - 4 4__9 j-\£l l) j^JULgil ^ *J c«£jl .^_jL&^l 

jxj £ j^>o ^3 ^jJl (^i-L c-JlSj .4 JL^jaJl <upl_Ly^Jl jLo-^VI 

J,L* $-1 (^J cL«^i 122 J j»wL_s 100 

^cjjl jygll J jLo-^VI ^j - 4 *lj^-l jLjj>-V ^ a^j Lc. OjvjS'j cjj.t oS^Xxl* 

4.* L>6^4> J cJ-A^r C4 3 cJj> 0 LaJ-LPj .$-1 Ja-flil jJ2j 4-j^Jo 3 

f ^ c/ ° J— = *-* ^-rf 

. 4^5\j £ tJjl j^Jl j olaJ^XI^ll j jLo 3*VI wbJjJl jLl^l 

^ c I j-JJ .^ 1 ^ ^Jl ^\-wwv«o^x- 2 . ! !w\^*!^ t ** . . o . 1 1 ^ 23 l . .i.& ^ 

( 3 j^» .Les Johnson O j— -Jj^r (L^) 

l^5\J*. £tjjl » ^J_>- (J L^-l Obi Jj l^flJ jlS' Jj^a 4 j| 

£>- jil c_^S" ^j- 4 4 _^jLj jJfc 0 j-^wo y>? (j| Jj . ^ j^ejJl (J>! (J J-^ 5 

diJj ^L) 4 JlSOl JJilxj 4 — il (_ 5 ^J ■ 4 — 4 — P j^Sfl 

4bl 4_LiJ- 4Jli C4_lis ^ jip 4j*Jij j J—Jap ^ 4 P jA^\ 
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2 1 00 j* La I 


i7t J I 


. Ajli j Jj ji? C-^3 j wbu VJ ^ ^^e-Jl LJ-*-9 (J j-v^ ^Jl LgJ^v-C 4^S" j JJ 

^Jl jj_v^*Jl ^ ^Jl oLJljJJlSol I j-b ^jj^Ul jyJliJl iJ^^j 

5-Lj J-3 ^JuJl ^j « (JL>-I o-Xp ^<^p > w\ 9 jA^\ jl 0 j-^o y>r ijj-A j 

. ^ ^>sjJl ^1,1 (_J J-v^ ^Jl LgJ^J*. 4_*S^ jA 

jl-9 C*lJ AiuS' V £ J-N^Jl jl |%-Pj 4jLjL>- w\ ^JiLvwOJ 

jl £-*J . jg-xjaJl ^jLC jl ^j-o^ ^IxJbj C^xi.2 0 j3j i] ^2. 4-wo^" 4 ! 

4j jxJ^j jl JSIj ^4 SLj2_!l AjIp ^ £jj* C!^x_jJj s- j.. jg Jl -L xj? 

c^i^j Lc.l L$ pI jvi jlfT lil 4^4 4^L* ^iJJ e-ilS" 4_5li cLbL~j>4 ^^ip 
L^j-4 jS\ g-L^.-flJl ^ £ j-s^? 0 ji) ^s^sj Lc. Jj c«*3 ^J U jlhzj I lil j 

• 0^' s* ^ jVI 

^y» ^ JS jLo_p ?.Lio! 4_jw\jb (jl j j^J jj>^ -XSj 

oJP jp j jSw> J . (__£ yj j <uSsJj c4jL*jL! J^3 jJl jJ-JL^*>j\_Jl 

c_3 j-^*> c^IjazJI ^wo -^7 3 jlit-l $A js-gJl ^ ojLj c<Jl -*•' 

s-LjI 4^1-lJl 0 j a) I { jA wbjilj J—J jil ( j^0^jjl J J^>- *J 2*J jJwL_J 

^Ip £_Laj l3 c^j^o-^I (J j >- jljjjJl ^j«4 ol jJL^j oJp wbu j .4 S" 

jl j J-O^J Jj >■ ^J,jO*-lj . ^ ^>cjJl ^>ti ^o^jujl ^lillJl ^jl>- (J>J J 

AS' jt+S ^1 J-v2J ASj^^j ^L-wwv^« Lj^-^^l ^ I j-vil/Jl \Sjt> Za 

.j*lp 4 jLo-XJ jl (J j^->- |t-^r <4 (J,| (J J-v2^ jjl 4 _l5C«I I-^.jJ c$- ^jsJl 

oJp j j-^J j^r lLj>o cj* j^rt-Jl (J,l J j-*^ j-LS CU3 jJl jr^J 

oVLo-^>“VI ^>-lj .^ 0 ^ 0 -JuJl ^Ij^iJU ^x3wUl 0 ji 43 Lj?^ 

jJJj j+Jgj y c^>0 c j-o-a]I ^1p jJ_JJl 4jcJj*V 4_o^>^j? 4 j jLLj ( X_ s ^ J 
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. ^ jj>o 0jL>tjl $-Lj! o y 

^Jjvb jj 4 j^» 4_jL,^3 4^S" 4j>-l (_£_\ s>-(j 

0 V co^ ^*JJ 4 fcl^-1 ^j^SCpj tJl 4 j yu^S ^ J io^-> ^ *^o 

J jU-l Jj>-I j .^j^o-JuJl li^AJsjl ^jlii-! y>xj ^ y>^Sj ^ JJl s- yjz}\ 

fcA ^ * * ** 1»1 £-^. ■ -s<^ 1^ ^-k / 2 ^ I ^ ^ i^V— Wwl 1 oL^"l 4 2»“ J-Ulll 

(J jL>o^l ‘j^j VI t ^>-1 (J >- illl&j . <LS" jll s-Usj! ^ 4-Jl (J j— jJl 

Jj^l £^*lAJLll jj! 4_^jLu j ii ^*,LygJ 4JLjil>- t_3 J_£JL_wJ,l ^ >«jJl 

4_*J jjz}\ jLo^Vl ^>-\ ^lp ^ L^ (J^°^ V^JlJ Jj>- .l]l -LA j . 0^ Jjjl 4_L>- J 
OwIpL^JT.o^ j*Jl 4 _L-j ^ ^_) CjjJ objlisj ^Jsjj — « 

. ^l!l jJ^-Jl 4j^_Jj|j ^J>ejJl £ y^S 

yy* ^Sl jJl l)I iJj-L j 4jl_9 coJ-jlJ|j As- 0 j-wwJ jj>- ^_Pjj 

Mylar ( jOL*) ( _ r *5\p- J>\ jllsf c 1993 ^ yi -j^>. dJ— 5i 

\no>: 015" I jjt, jjSOj tMir (jv*) aQI all Ala^ti.1 <■■' O 2 all ^ LoJi 
c2004 ^Lc- ^ j . A-Jll aJ jLsi- a4-«-p l _yd yz ^ I Ja^r I ^ 

015" (_$ ^1 a jA ui^5 ^la^L; 0 ^obLJl (3^^ 

c2005 ^ j .^jjJl ( j_«4j 1 3*^45^! a4^p jL^>-I i — ij gj 1? ii |jj& 

Planetary (i S"l jS4l £~<^£-) <■ iW ^ \>- yb aJjL^- ill la o ilS" 

A—JT.plS'Vlj cCosmos Studios ( t _j — ^ j-*jj5" c^I—Ajj^ ‘S ociety 
ijy^y ‘Russian Academy of Science ^ 4_^ j ^1 
^IjdJl J*>L_L>I ^ J^-aJdj .Cosmos 1(1 j-*jj5") <^-0 

( J-Oj Volna (1 — 01 y^- .a_^jj a^sI^p 3 L* — 4 
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2 1 00 j* L a in >T I 


i7t J I 


Luli ^ (Jj y JjU- c2008 ^1— f- ,_^j . ojlo_* jjl J (J^LJsi^fl 

wlai <u53j cNanoSail — D (iS^ ~ >>'->) (*-^'-> 

.Falcon 1(10 jlxJli) ^ jjUaJl Jj*>Usl Jj^i Lj_lp 

obLJ! «A - O. all 4 SIS' j emails I c2010 j— jL» j g-A ^ Al jj SxJj 

AJlOiiJl 4 — £ jX.\ Japan Aerospace Exploration Agency 
^■^o-j^Jl ^Sj^sJS L?r j] 4I 4_*S' ja (J jS ^ cIKAROS 
60) SjOa 20 s J ^ jSLiJl ^ It-ljii <05” ^il 0 jjt> ^ ^ .<2 .„’-? all ^ 

^ ^ ^1 LgJL ^ t3*sU2j*S\J jdJl ^j.2 j t(l .Jjs 

cSj-bill <J,j (_£ 4^S " ja Jl — * aj \ 2_)LgjJl o jOULJl J-«bj *J^S 


(599UI ^9jLaJI 

H 

. A-J L^ai A_*S" ^4 (3^ ^ Aj j jJl MUaJl 1 s^2jl s-Lo-UJl ( J 

Atomic Energy 3— jjiJl 4_ilkJl a__l^ oLl_> c 1953 { j-^» a_ jI-xJ 

cAj ji o*>IpU1 jjI j^Jl J~oj>- Commission 

gij .Project Rover ( yjj y<ll a_j^ 

Jjl! $ Jjt-dJlj Ajj^J) £c__j jl cPjL^- 0-^1 COLjC-J! j ol Lw*«w^oji-l 

Lg_X*4 J-^lscJl ^*^-C l)I I Ar^-* J J 0 yS' £cJj| J-scsJl di-L c* >15* 

jlL-JiJl J pLL4 l)I a ! jJ ol Li I 1 ^ Ip 

jj>o 4_JLj23 A^ jA ti*^ c V aJIS^ Aili? J_J y, aJ^Lw^j AJL^sP V c£ J ^5 

^Jfcij C AilkJl Ol J jLi-4 y>xj AjJ jj Aill? JpLLo- 3 . ^ j ^cjJl 
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^ ^LJ (. ilT j^-p 

c4^jlj>- jjwLjfcj Aj ji Jjbi ^1 $-LoJjt!l ^ coL^^ojLl ^ ^Soj 

^J,i J-v^j a^5 " ja c o*}^UL« ^j^Jj 

aI^L. aJ^I jj £-b cjldl J-^ J-p cOrion Project (UjjjjI 

Jj.LaJI ap j-o3f a^-LJI j j-Jl jL>tJij , VI oL>- ^ a 

JjLlSi A xjlll* AP^o-^- .UljL>)lj A L^.jajl A^S" jk\ ^ j 5j cA jjJJl 

.^S\ A*-J^l ^jA Aj C^lj^J>cJ2l]l ^jA A-UwJ_vO ^**ygyQ Ur C l^pli AjjUJl 
.^U»*^AJ Ajf jil ^1 q P A^UJl ^oUaJl ol>- ^£2y c_3 y-^J 

jj! Jl — >-) a^wwj ^ $.UJp jw\ — s c 1959 ^ — p 

Ig-ijj u j5L^ UjjjjI ^jjUs ^ sj^Llu aA^~J 01 General Atomics 
4c^>-jjwUa a__Lc3 1000 (J,} ^Lj^j (.Jit 400 1 t^ji 5 (j^'^‘ 8 

. AilkjU L&JjjJlJ 

0 ole y ^.U j : u2jl ^ILp o jj j j! ^wb jil Jj>-I OlS^j 

aIS" OjJjjl A^jJl) (^UJl 

aJL* j o aJI US' . (^tjjUll (^ ^ jJxj oi a iUj I jj&j ^oLjL-I 

OtjS’y \a y& ^ t jAjil ^J-P ^ JjUJl Ur 4 (> jA2l^cjdj A^>l_L« 

.(aLjl3 2000 {j* c_3 yj* coO^-lj aU- j ^) :aJ jjL Oj-^p 

Aj j jjJl eP jl :>dJl o Jj&Uca i *lC 0 jJjjl ^ 1 4 j! P 

jL^-l o J22- ^\j cl 963 ^Ip J> cl~* J\ jjS\ Nuclear Test Ban Treaty 
^a y ^ cC^ljl — *£>-l $-1 Oj^ U^J <3 J — 5 

. 0 C^2^j>-I J ^Jj Jjtj s-Uj^jil! $-Ujp 
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2 1 00 j* L a 4j^ in >T I 


i7t J (^1*1 I 


JjLojJI gLoji^l ^9 jLa 

.jJbb c*> j-jjj 1960 p j«Jl ^-jjUiU ^>0 ^1 jbl iJl l&j 

iS _^>ti a_£jU^» obi J-j>J -X_2i .Robert W. Bussard ^jL ^» jj 

c^b*VI y* 5-1 j-g-!l Jl >ob ^jJL> ^ I -b 01 b* J .c£^l p oLL) 

o jS jJlj 5-1 j..^Jl ^tjj-4 t-Jb-b J-J j-b ^jPj • ^ Jbb o^ ji j 4 ^fwb 

y^ Jj-baj ^jbj jj J_J>o Jjjj . b jS bb.3 ^J_-L>tj ^jbo-b jU>tJ 2 j| Oi^o 

j£- 0 b if] j..-gJl Jl>o! y» . ^__>-L4wUl l] j£- P ^j -J ^Jl |J X\ 

y C)\£-6 Jb" y 2> j :>■ jll j jwL^Jl j\ P y2.Zc*..y oLi-Jl ^1 4w\j*Vl 

oVbf jj AJ^S>x^JJ ^jy>- J j J-^J l jlp lgit-,^g j . ^ jXj| g-LQj 2 .ll 

J>i Jj-^j j uy^r Jj4^' c->lji 0 4 Jjj 01 J,J 4 *^b?bJc4j 4 Ob 

I O-A ^Ly^j c_3 j s^j .OAb 5-bjl 4Slb.ll y 4 4JjLa oLO” AjAIz* (.^ j J-Jfe 

JjLj V OjjS^- .i]l L& Ob" lij . 1 Jj>- 4j jS 4 ?b^ Ojjwb ^JLygj 1 jl ^cjlil 

Jjbi -1 obOJl ^Jjb^ 0 b Cg-bQjdl JSLpI ^ jj 

. 4jI_£j V L» J,l ^ oi 

43 jP ^ jJLjj .j«C jZ yi)I^ .bj 4^Jlu obi-Jl ^L»JjVI ^JjL <2 ^y»b 2 J 0 J 

aJJ cii j^til J,l 4 lL*jl ^Jj (_£ JJl (jA—^j jwL^Jl jlp 01 j — £>“VI 

4ib t.0jL*> jJ obbvJ- 1 bjj . 4 ^ (jV^T J C jI ji 4^f ^j 4 Lj>c_^o 

o jOi ^4 ^ jl^o Jwbu» Jp J^bbbl 1000 4j Jj ob0 i] bl 

4jb Jp L^j oibi-l 0 jS jljJ b® jl) 4jbJl ^ b4 Ji 32 

i] j£- 0b lij . L>i,3 wb-l j j»lp Job jO 2 JI 4Pjvj ^j-4 4ill ^ 77 (j-* 9 c-j 
0jJ>bc4 — b ^Jij— 4 jc^) J^ 3 C 4 j bgj Of b» J,l (jOb^jVl f 'bs-C obj-Jl ^1 4 Jj^l 
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jVI LJ j-j 3 4_Loj ^ Jju ^1p — IwL^jjwUl o ^J,! J j_*2 jJlj ^ j £ 

4^5" ^il L>~l^ y >- jil j Jzj2 Jl ^Ijj <— ^L^*->tJ J 2 & 4_L*> 23 0 j- ■ jaP ^ — 

^ lL?Ll> jjl jli L^jJl 4 j ^ laj ^ .ijlj j-& L©^$) 4 — jjUaII 

^J.j-J-4 ( j^3 jVI J-P j — £ jl Ly* (j^*J • ^ ^t_jjl j^Jl 

. ( lgil.3 4_L*> 23 ^jP 4^S" ji.1 ^jj>-l^ g-l »,rg all ^Ijj ^oP —Xj^j jl jj.3 c4_L*> 

cVjl .oLa-Jl ^L»w\J*VI j£- 4>-l jj ^Jl 0*}ASLjuil JjJ_*Jl 2^1 L&j 

jl Jj^i eg- 1 .ybiJl ^ w\__j>-l ji> ^Jl ^.L-VI ^ ol — 5 jjjjJl CJIS* 1 — l 

j^Sol jJjj V ^ jJl IwLaj c L i; Lj^ j jj_jb 1^ jij ^L»jjVI ^ j£- c3j— : >&j 

4jL> ^U lj jjwU^Jl ^c. *jJ (3 j^Jl -^i-^l *^1 ^) 43 I-I 2 JI l-A >- 

j!.-\Jjj jl Alii ^ j-uj-lII j ^jjj-o j.jJl jaIt 3l L5^ L5^" 

<2jpr jjwL^Jl J_>-jj e ^_>-jliL| si jgjaJl ^ .Ailkil ^4 lj^*S" lj^ ^ 

oLj jjjjJl c£ j-^ V 4 j LLJl ol5" ^>tll jli 1 3J o j jj 

0 JJjj lS^ ^ ^Lkll i^y* 4_^oLi jJ aJl J_Sjj V L« j fc>j tel j jjjjJIj 

£tJj-4 JjJjCj LLo> 3 I3J 4 jl ^j?jl $ jLj JJ jl jA. P . (^ j-Ujl]|j ^j_JjOJwX!| 

ojjj^- o^Ljf j j j ^^Jl \jjt> jli e j j j ^SOl ^j^*j. 4iL>b ^ j _ 3 jJl 

. 4-JLj3 4^5" 4_il3" cUUaJl ^j- 4 * aJLj La C^L-o3" wLJ jj 

^Lwob — 4jliJJ 4-<>j>c_j? J jJu^Jl 0 j >:sJ> ~ ^ ^ »AjV cLJIj 

C(ju>-jjJ-^Jl ^ * — ilS" jJi jljl^-l ; !?“ -~-i ^5sJ — L; yL) ly— « yLS” 160 

. y^- jlj-l f 1 , /? a ll 1 4 ♦ ^ y O l*jj 

Jl 1 1985 ^Lp- ^y- 43 ■ y~ yf- cJlj L> (_£ y>-l 4_L5 Ll« i]l_LAj 

jl Dana Andrews j j j Jil Uta j Robert Zubrin jj yjj o yjj oL-J^il 
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I Jj>- \j \j£ 0 oLiJl ^JjLv^ 4^-1 

^jp ^lj I j-Aj .£ j 4Pj^ L« Jl ^jp 4 3 ^*j 

C->l Ja^»j g-LygjaJl ^ J^lisJj l * JJP $.L^2 ji]I 4^5" L^prl 4 ajiJLLi 

oLs^lj^l ^Jp oJUtu J-o-Iju CjIjL-«j>- ol j^P . jjwLugJl 

.4j1j2_J| £cj j-v^J 4^1^JLl^s 1I oL*o ^glll ^Jp jJsJj V 4J_^s 



558 
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jllVj) ^LaJiVI 4 ^Loj*J JOail lo^-9 viJIxiT 01 (J,}j C^jAl OJ j^Jl ^ j 

olS” (J ^>- I (JjJO <JljJ Lo C (0 ■ -s a 'I t^S ol ijjVI> i]l>0>-VI 

Oli c4_^JAgJl oOlio Oil dH> Jj>- lij j . OibLlI ^ l 4 jj VI 

,L)w\j>- Vl<o>-l Oo>- 0 olOJl ^LjgVI ^jjlo 


a tl.Xa II ojLoJI jfcjjlg^a 

J Silk jjkpl flJOOol ^ y-Vl 5j_s*il oVLo^VI JL_*-t 

f-LsiaiJl SoL- Jj jjJ — antimatter oildail oilll — JiVk^fl ^Js 0 j50l 

tOllo-9 io0\st4 4 toil ll ( j^Jxp ^jA Oil .,,’jLl Oil Llj .4 9 U 2 JL; 

aJ (O^^oJ ^-*J l) oil lall oilll 0 t aVL^j 4Jj>c_Jo A J Ujj^vJ^I 

.Ajil*Jl Oilll; Ig-LsOk* - ! J S ^LA) oil ■ h . ll oilll 01 loV .A ^ ja 4Ss>*-Ju 

^S yS *. j OiUkll oilll /j « b jJx^a AjL*l_4 j|jJL-4 jli L jSi\ £— 9l j 

.J^lisJl; Ajjvil-I iljjj A at? : 4 jy4jiJ AjilS” Aik 
oUjj i_liy 4 ) Dan Brown Ojlj— . Oli 01 k-jjJ Sj y, oil — Os-ll oililj 

((jkkij A—SOOta) Aijljj ^ jlj^JiVI J-^r ( l _ s -^i ^Vl 4-Wl Jl— oI~l 

j -4 j^i ?Ia>o*Ij Olx_JliJl ,_aoJ 4_Li 0 Angels and Demons 

CERN (ok-^k-l ol >oV ^.jjj'^l J-oJiil) d* a ^l dal I oilll 

^Jl a . : .->- jj. n ^ ll 4liud! ~£s ^ 1 _p^ . lj^*o^-*-4 *wA-i->- y" jlA ij >-^ll 

oli 0 oil O 2 II oilll aJLls 01 9 t I? a 9 Sill ^ J to I ^Je-liS" jJ aj 

I^llOjl 3jil*_4 (JOlA ^4 Sills oilll (J jSti< ij iSill ^ 100 £-l> oe-laS” 

.(f jOall *Sjm ^ cj tSJOxll ^a mj cSIlkll Silk! I ^a E O 00 -) E=mc, 
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i7t J I 


4oL*J (J,lill Jjl ygll i j 9 ^jl Oibjail Oilil JiP cbi il OwL>- ^j-aj 

LliLo AVj 3_*-*b>- Gerald Smith Lo«-^ jJIj^ jL_JLj . 4 LL 9 
oiLiil oilil ^ iLi oL»l 4 ji Pennsylvania State University 
,<L> y >] I ^ ^><jJl ^1 bgo ^»l^>- Lc.jj c^cj jll (J,| Livs jj l) 1 ( jg5dc 

i 9 j-^°j . AjjI j-'*'' i j-J 9j a jLL 3 9 Us jjUaa oiLiil oil lli 

Lip b«3 .aIsL-LI J aJ-A ail ball Oilil i y. (J ®-*J c^iJl d! ^>eil jJ 

c^jjLaJl 49 ^P ^ oil bail oilil oU-~»j>r /j « Lla IjbJ ^e. Jaj l)I VI 

tj*_i ijAj ,i_ jLv^l OjLs- 4 4jil*Jl oilib d]L& Js L>>cJ 

.aJjL* £3i 0 j3 IjJ ja 43 ^*J| ^gob>^ J^-l /jA ^>s_aiil jljJl ^4 y>-\ j*Li 

e-Lip aA br .4 cl) VI ^g— ^>t 3 ,|»_bb| li-& JjLLL P Jljl L 1 uSO 

olji di-!ii"j coil ^a ol i yj j OiLLa ol i Jji5\Jl il aajJ »l jjLJl 

Ljli jjjjJl (J J s- oiLbil oil jjiSvJ^I jjJ i iL~l>- coiLLs i y r j>- jjJys 


cCERN oL^il 0L0V (_5ijj_)VI J^oadl I La oo- Lij . oiLiil 
Fermi National Accelerator Laboratory J-*^-*) J? b-W L->L^ j 

L-ij _^ll a! ^j.UI oljiJl jJsL ^ c jpISLl ^ jU- Fermilab (l_-> V ^ jji) 
oL»> ji ol ji jJsL jjSl (jlj jAj cTevatron (Lj ybiJ) (*-^b 
ji Large Hadron Collider oL-o-^Jd iS y* 43 jL Vj) ^ 1 — *)! 

Li! ,(oL»V-l ob><jV ^ji jjjV! jJ oJiil ^Jb I oljjjL^Jl ^il ^^2^ 

43II2JI aJIp ol o-j^lUI ( j jA Jjiiaj (jL Lid! Jb 0 ^Jb jL-!l 9 

^glp oJuoil ^g il ( j_J? LaiVl J d kV-l V-jlj I ais- cl3l_^j 

ail Lail oilil -s> a! 4 iV-o-P oL^JsLL ^IlAoI ^ .oiLLo ol ! y j ji 
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Je>-j olj jjj^JI ji-L 4Pj\» ^Lkjl ^ cjJJ-i wLxjj o^lil ^jP 

.o^Ls^ (jy>- jj-Ldfc olji jU- L^j .kJc>sj oiLbil 

O^LJJ <uLoj*J| J jl jjill ^ (J <ut) j Ij ( j— J jJl e-LoJjJl J ;-ij 

sb jJ ^L_p y> j cDave McGinnis j— a ibL-bil 

j'^pr J| Ljjjij ibi J ^ j-u-i Ji j . jJ) J— 

J^j 10 . 3 lj 2 .il 0J>1 <JJ APjjiil ( jj ybLJ) oljwUl ^ k^- 

03 U 2 II o3l Ll ^•jj* olj oLoi* blj^ 4 s J OwL^- ^Jl 4 aj ^kJl jl 

^©jJl 4isjfcilj oj^rVI jAkj jj jjLLj) Ji* d4j5 jt-k-^ 

. o-^l s^2_il o«3lII ^y> 4jUlU 4-Ll^? o>l s-oS jJ jjj Jj>- J *j! JJ 

^ CERN oU-^Jj ok>oSf ^.jjj^fl J~o**-Ll olji jt-k^- jJj c jLiil 
4jl15o o^L^all 0.3 ill j»l ^4-1 ^j-4 jjt^i j- 1 <j-* *-\ j>r\ oJ_P 2004 J — P 

3l.y2.-3l b3 cl4jfc ^li^l JjjJ. laijj • j j— J-* 20 

jl (j, dS"l *-LaJ . 4-jl.kJlj g-L.23 4^S" Ju jjj 4_il5" 4^_<>-S"" jL^j j L^-lS" 

^(jLojj>-VI -k*-> L* j-g-4>» c^-wwJ 03 I s^i.1 o^lik Jo»*j ^^1 olS" ^>c_ll 

i_j2_aLoJ l-L^S" i] 4_alSo jl ^jP c jJ-*i jk (jdl ^5 d-P- ^ jJJj 1 £ 

. (. -j ^_aJl J^aJdwJ.1 J^l j j»L»l L*jL» 

of jJA 11 A Jl UJKiIl aJL*U S^U^II S^lll ^1 vL-Vl JL^Ij 

oljjJl oloJ^- 01 jP 4_kaJfc>\_j 4^»jjUl oljjJl oL.k^ 

d^Lo-A^w^- k»k4 4 OwO.^.^?..^> j-P^f! J50 0^-g_>-l ^jP Ojkp 0-A ^ 

LgJl . Q^Uall o^l Ll oLo-a^wvj^ (p^J ijj 4 4 jjfcwL* 

4j^^J iJL-A j ^sj jl Jojj>dl . kjLk o j-^rl d-^-wJj c4_Ji^-tj ol j^>l 
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2 1 00 j* La <Lji tT I 


i7t J (^1*1 I 


c -j l— o. Id? 1 w\ w\-^~ ^.. . »o».v^ 1.^1 Qii * <-Q 1 Q Q * il 

^Pj *Axjj . o^lil C-^L-oiT C^l j j !l 

^IxjJ ^J a ^Zj.^1 wli C^iliSsj OwL_jJji-l l^JJj ^Ixjl J_J ji? 

Harold Gerrish jJjjLa jJzixjj .o^LkLl o^lLl ^ oLi^ 

4oL$o tjb jj jS o^lll 4ji\£j 01 (L-U) 4_!IS"j a 

■ (1) fl ^ j£j jVja 5000 Ji J-^J 

s^lll jy. ^J-S" jj ^Js- jjLx . Jl ^ <J j-^-Vl J jJJ-1 d_?-l <j— O xj j 

aSUs J^f IwC^S” J 01 • l _5 ; ’rj00l d all ^ o^l Jail 

(30^} ^ c^SI ^il ^j j . I 4 9IL2 JI; <■■' .^< AJCjEm JL_; jjJ 4_jl5" 

S jL*J jUL>l y> j) PAMELA (OL^U) ^jj jVl ^L^Jl ^OJl 
Payload for Antimatter Matter Exploration and Light — Nuclei 
ibl* A* ojL* j—f- du>tJl JjtI ^ja \—^a>- 2006 (*L-p (Astrophysics 

.^J>r jULl d.„g all ^ ^Ip a.i^>- ja 

jl «. j^JLJ id ./? all ^ a^Lail Silil ^ oL3 J lil j 

. Ay^yw . i^ ^ ^ ^ d — j 'On_. — ' a \ ~ 1 \ j~i '.J j 

o^Ldiil ailil - 1 _pyt Jj^ :i A-JLj2-aJl ^ejjI j.,igll jl j*-P jJl ^1*3 IOJ 

j jiJl auLgJ -dii tJ-Slj aIjj*aJI jd! ji ^ 

Silil ^ijl ^r . . l( g 1 l3 j^S cIOa (jjOhd 15) >J j .AjiJ3cJ| ^ j /1 aj- 

,j» (_)) (J-« 2 j ^gd! f-LjajiJ! (jO-" aUJ ^yoji-l ^J» a ji A^tyi aiLdai! 


(^ jil) .fl Jr' v j jJu JpIa»-I j y£ jl — J j : microgram J y ;. A* (1) 
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«wwJI 


9-jLUI 

^ 1 A >( 4 y£>Li-l dl jJj-^>I l 5 j-£-*J ^ *-^-£- 

jjjiJi l5 1p J-j>d3 c S tar Trek (^ 4__U^j) jl cStar Wars (^ j— j^jJI 

Lfcj\Sl j As^>-Ju» 4^>w? 4 J_JLlww^ 4_La2^ 

S.LJ 23 ^-ygJ jJLJI Adij ^ y>-\ V0d>-l iJliA £j SOj 

jl CO jjl Jl C_J jJl L5^* V LC.j 0 J>- X-yg 

Jj V g-LO-aJl 4 _luL» 00 La^-ww^ Ij j^j Luw\J 01 .0AJ3 ^x>- 

Oj^lij t(j» j^clSi 4_U“j) 4i_L ^ (jjl jJjo!) 4S^JU~S' (.A~oS>t^Z> 0 j— X j ol 
4 «LjL^wJ 0 ^ j^»P . gA-yb-gJl ^y» ^_iLL? 4_jol_p| ^1_P 

C ^jLJ| L^- ^ ^yA &S* y^2^A b yj*^2 y-i j2_aJl 

jjUl J-s^j Lc.j — 4 >oj>c-v^ ^IwLpI Cj^~ ^ 

. l ^ 4_ul_P' l ^ * .® */?*> ^* C 4__o ^_aJl ^1, 1 ft ^ li 

$-LxJl L^Slc c^ ^> ti!l Jj>“! «, o ^5 ^-<>3 ^1 oJ-0 01 ^ 

. ^* I oOO y^ 0 ^ '* *iv^ * 1 ^ 

a^LjO ^J^Vl jj -^ 1 — Vint Cerf Cdi jj— s^j 

^llfljJl dUu5d»l 0-fl3 L^lS\-C V ^ >eJ-l 0 jJ*-^ 4j jjU LjL» — d 5 

. odxJl ^ j-?dJl c_3l JuSsjdl ^ 0*Jj ^ ^odJl 

40l^3 ^ < _^w-wO^«0 1 ^l. . .1^.0 1 I y y-*jJ ^ J -i.j2j 


A^wi ji y 4 (i«l-jjo^fl j— jl) j»— »l A-jipjJjaj 


- :VintCerf^>ji— c-j (1) 
(^>) .cjjs^n 


563 


2 1 00 j* L a in >T I 


i7t J (^1*1 I 


jjLwwJl I^lSCc c jjUJl Jlk; ^1 p cAj j5 1 (.qjJx^z oj^>-l $-Liol 

cu^- (J>ij clu« a^j ^Jl!l jl o^Vlj <^*5*1 ^J,l J j. . ^Jlj ^ j g - - 1 

$. • • . jLo^Vlj c— SI ^LiU ji-l t-J&^Jtll (J,Jj C^— Is^Jl 

.(J-jlJ! ^-LjsjjJl c«3UuS^l»V oLJlSO^I j^JJL £suuu*j 01 ^^>- 

01 ^lp (J^ 5 LA_jj jJl l^J-P oLjwLiJl ^c 71) c A x^JgJl ^ 

Vj cAjj-Ul aIjLa U) L^Jp col^-dJ-l LaT .L^jjji J5" 

(j^U^^l 1 liSo /^S\JT j . aOu^? A (j£ j^j AjjwUl i^J-L 

ajljL» (J^jJ^j 4 Ajp tJilL j .(j’j; uOl { yS^)\\, Lw>- ^ j__Jl ^ <lj 01 

^jjLwtaJl luxe ^>cjJl ^1,1 Ajllxill 4i2_&lj & jfc^ 0*X>-1 j g-l-y^3 

. ^ ji jJl JuJLaJI Ji! j-v^ *. Alz.i) *V ^Ol ajjISolII aL 1$ ojo^v^Jl aJLaaJI 

A^Jli AjUlU a^>-L5 a ^ |jj& .sIwUuuO ^ al^ ill tlr°^ 

LAj^-P^ J ^-jgjli . 0 J\ J^jl ^l-Xp^l 0 jjb \l? 3 CA *^0^jl 

^IjlpVI 01 OJ Vj . 2 j. ■ -X>- jl c-jlj^l ^ L>.j coj—jll^Jl ol 51 j^-1 

jl jjl ^1 IjuS" Ljsjl wLiJ-1 J oju Lclj cl^ ^s>x3 0L«V1 j — ^ V oji— jSOl 

^ c— >.^,.wj CwLiui-1 $-l^>-l wl>-l ^ ..lg^- c-^1 ^Jg^gl 6A> liU . 

01 !■ O..S'* . ^^1 A Pj^-mJ aJI*>> ^J l .*2 C 0^ “ >4 ^__*j^aj2^4 

j j.jgji L 4 jj>3 . Aiiyo iow3 1 wL>- A-JijOi o* IXJb Sjj-iOi 

A^-b>tj l^£- i_-> jlki.1 aSIUI T Ji ( 7 ) j*-i ^Jl 

. li yL* ylis J5" 

^jLoJj 4j| j-X^j oL^” c((_jjli w\j>-!j ^y>- 0L^”) Ajb ^Ljjt!l ■_ ° ■ ^ j 

cowb-l y!l 4l*_Jls . Aj Jj>-Ij (_$l oljwii yp cAj tl5"j > 
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C4jI*-U AjL P ^ jl_£J>- ^ Ip 

^LoJjJl j d-l>- c^L^ifT ^j-v^ L^jSs-C Ijc« J-ojJl oIpUj>- 

APj^f (^W2J _ ^ 0.}ljll^Jj ^j_^Jjwl!l 0 jjfc ^2JU J). ■ ^ 

c_^l ^ <J,I 4_U- jJl ^-kju j! ^bVI ^ ^ LfiSv-C ^xJl oM'il <j-« 

.OwLxj j*^rj 

L^*^j 4 *S7iJl jLa]| (J ^ +-^\ jS^\ o ^LaJI I-L& 4 

lg-Xj |*Ju ^xJl oLo-A^i-l oljl J-4 I (j j^-llLJl) ^uSsj 9*Xll Ojl jj 

^LJLU 4jL*JJ 4 (L3J> ol jxJUZ-^* ^Jp (_£ l g-Jw-a oJj>-l j (.5-1 j gJl ^ 

\ j j.L>.lo ^ ol j *JuLc*Jj o Jj& 4 Jj>-! j c->l J-o-ju 

Jl^r °^r ^ 4 x-oJ^- ^ \ &^^wLa£.^j^J d*-t— >■ l s ^1 

4_^pli jjl 4 ajjilil £> jUull ol >cjl 4 SlS'j cJ j-4 J 9 j . oU j-lxll 4 

-4 ^ij^xil) Defense Advanced Research Projects Agency 

A-JlSl^l y* I-L& c4_^o ojl J jJ 4joldl c(DARPA 

l)1wL>» sS y> 4J' J**~* C4_LoJ^ 4j C^La^Jaj ^ 4^»IJj>cI^jI 

^51 j-4 JSIjjl 4 j jJrl ol j__aJI cu>^ 1 c2009j 2007 ^Lp .iljl—*il 

y» 4jIw\j ^ j->j C4-Ljill ^ j A*Jl jg.L>:>- J-^2j3ljlj L^i 

4^kiJl ^jdSo (j£ J_Jl) Predator »U y yA Oj J— kill 

ol (^I jV — 4 uH^~* 4.5 ^ jJl 4.^ 0 w\j>-I jJl 

0 0jd^“ cJ — ^ Aiji V Jl 0j\..-X-ygJl 

. l , J lL^vJ 

^JJl J^-5 ^ 0 * 0 0 ^-0-l^-4 5-LoJjJi (I)! L>-S^ 
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(J? iaj I 


c A j-\_p ^J| olv^I jjJI j c j^aLpVI j*)b>- £-51 jil l- 3 VV 4j j ji <LSI jr 4 

cobUJl J_Jl ^“J II j cJjVj Slj C4 JlSjJl dljl :>c_£jVlj 

c Twister (jLap^I) j%— ii c _^i .^JJl y>l jiJl L-Aj^pj 

jj ji?b>cJ jl*J>s-jJl jy y ^\S'*)J\ 4P J-o-^7 bjlj L(Jl J*l 

fLS ^j-4 V-^ . os-La^Jl I J_a ( ^*Jj . jw^IpVI w\j>-I J db^^f £_j? jJ 

jl.yg.pl jl (J,IS^ jJ jl^cjail j*}b>- dbwwv^f 4 jW2J £^2 Jj $-1 oJjJl ^4 4P J-O-^7 

U J_C jl ^Sbbll jLjtl! ^^Ss-C C^b jJl 4P-JVJJ 4j jl? ^Jlj ® jl jJ“l u-W2J 

.(JLw 4*V1 oli« j j!sj J ^“1 j <d3j ^ 4jLli>tll ^51 jil idVI y * c>1)Lj 

dl-4 jjjc4 LlJsju jl L^^Sjc cdbLJl jJ-bj jJ j tl ^o-^Jl OJ g_>-l 4 jJJu J-LPj 

w\i j . ^Iju VI V-j 0 j j—^2j L4 jlS" jl jI^apI j j I 2 J Jj>-I y* <J y>~ 4 j! 

dl yddll J dl >-wJ>dl jJJj j_dJ 4 Jjb^ dlSjvJ JjuJb d ^oU 

.^J-P ^1 j (J-P bfrA XJ wbjj V ^Jl 0 j^-aJ| 

jJ-SJ j-^> V jif 1 ^a>j VI t j — >Ul ^jjLwwJ j>- 1 0 .Jl — la j 

£tJjl ^l-t^ddl y» V-^-JJ . g-l ^ A ll L^JLyJj^f 5 j3 jJl y* 4jL*JJ 

y j c^pLJI ^ J** 25000 Jl ^Pjv- j jL 4 Lgj^c. V 4i*>U^ 

. j , vi^sj L< jp| aJjLa c_ ^ ipj^wO $-L»,^jJ| ^^1 Oj^-*-*,^ ja^I-LP (_] b^j jl ^ * wJl 

4Pjvj c-^jLaj 4_Pj^wO Ajji j d>bo^wj>- jl ^>jl j-^_wJl ^^4 c ^il jJl j 

4j jiUl oL-ujJ-I jJ-bj .Aj^IjJI 4_j Ij J l d VI >til ^lwl>d»b $• jjsJl 

dVb>tll 4_ls_^o| jj 4 J ^j^SoTj 4 0jo^s^5 <LJ|j j-^S" 4 L>cJj 

. 4_Jb j^SsJl 

C y >- 1 jS" jl j-o3 j,l jLw jbyjj^J 4 _IjLa ^jl ^1 J^>tdl y» V-^.J 
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j*-> ^lp Ijjl 9 U.J I.X^-1 j \ jjx^a IjLw^o Oj 9 

oLLiddl did jjSlc t Jds- j . 4 j 0 J-pli ^d>- J-alS" £_Lv2-* 5-ljJ 

j^oj) ^>-1 ^1 jp c_3Lx^i^>*V c3*^ 2j V^ ^1p oj^LaJI 

jjfcij c4_wwv_aj ^1 p j*^ lS ^ jL-^o» l)j^ ^ aI^JuII 

. ( J^tJl JScdSl ^ *VJ ji^l. Lc.j 

o 1980 p ^ (L*jU) 4_^o j-«VI $A s^-^Jl Ails' j d- L»Ixj Jij 

(J,l 0 ^P-\JJ Aj Jj>cj l ^ ^ fl > ^LdLdi ^-l_P OjAJLll d^l.2 4 d-> IjdiSddwJj 

Advanced (^LSjLSI oU^i 4^»JJLdl 4_i£Y0 <U^l>- j^> $-1 ^-1 

lijL- 4j*^L>- ^ dd^-l 4^.1 j^> cAutomation for Space Missions 
.odjwip oVL-oj^l Sj>^ d~«lSj University of Santa Clara \j^ 
& jJx^z ol j-!jj (jL^jl (C*U) ^Lo-Lp L^b-o oVLo-^-VI ^>-1 l)1Sj 

jil ^ ^-i C-^l . j-o-fiil l £**■<!> ^L^dJdi ^1_P 

. 4>wwvjij ^4 LgJ jy2J>- V ^t-wwj 4 j jil 

ii L- ^^-4 4>^jI jjJl L ^p ^lil jj ^Aill ^^4 jS^fl £j_^-l oS"j 

4jLL>J1) j y>*^> 4-i-l*l ^LoS” ^dyg.,4 4 4151 

^wo 37 p_) c4_wwvjij C ^I_p Cd jJ J ^Jl 01 c*^ id 

d*> S J i jS" 4do Low3 c - b J j>- ^J-v^ 4 ^dv^J ^>cJ ^1_P 4 jIjp^1 

^ip 4_oJ>s_S Ljl j-« ^d2J t Jldll J«w^ ^lp ^ C -^ S J _/^ f J ^ -Ul3 . j ^>dll 

4jzSJ| J ^>c_vi? IwLj } C^j^o-dJl ?• J-S t_JJ-Sdl ^3l5s^4 ^23 dj 

^wdU JjLJl J\j>r jjA^' Aij cj^ 0 ^ cSUi Axjj . 4^>c-l2^wJl 

^Jjlfiil Cdljldll J J^l *-ll ^1 ^>c j— ' o-flli 4_L>tl2^wJl 4ja.SJl 4 ^-Ljc4 ^ 
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2 1 00 j* La I 


i7t J (^1*1 I 


. aj oJpULSI $.LlJ Od *il c_^d j 3 did *-Xxj .^!w\ 

.4_wwv_flj 21^1 O^lp^f s-liu C-> jJj jJl ^jJL cAjL^J-SI 

Institute for jl5C_iVl d— . c yc . Jl lwL_& ^^Ip ^L_ j j 

4Pj^4 Jj j^jj 2002 ^ Ip ^ (L^O) 4Jld ^ *_jIxJ! Advanced Concepts 

^ Lp 0jJ-aJ| oI5 oU jjj ^J l dJ L ^1p «LoJLaJ| £__jjLidl ^ * 

Cornell J-d j jS" 4 ju»Ut j— « M ason Peck di - -j 0 j-^U . L-$JI5 

gA-d-aJl ^jjL» o 4jwL>o I ji^LsJ ^jjJl ^jA 1-bdj University 

. o jplS j 

A-3 (jl dJ 4 Lojc 4 dXrf Ojl ij 4_v^ jJ2j C^Jg^- J 

4jl-gjJl ^ Jbi-I IgJ Jjjj i^.J C!^U j^S. aL>.^w 4 4 j 4_v^lik) J.^ojdl OwLjsJ^ 

dii> Ljj w\_>- jj o jl (J»ij .s-dd-aJl ^ jlwL4 c- L»jl -tij 

cdd^^Adb o oli 4 aJgj o ^>cj>- J->- co^ s^g.ill 

. 4_pl_L v £> ^Lo-S*V 4j 2-3^ djlj^^\^4 ^_wo-d l £ *9 
jXj ^lll dJ-L> ^jp ULC 4jdl^- g-Ld-flil e-iLd^l^V 4 j J j dJd did^j 
Jj>“l j jLo-^-^ L^o->cj> — I J_>- 0jJ*^£> 4ilij jj+aZJ j-^3 . a J jd ll! 

4Jlil ^ lOj 1 uv. £j! d-j U <jl Lg-L>^> — (*' j-^r ' — $-> jjj 

^ (LjU) 4 4w\j>tlwwO JJl \ — ail jj 1 jAl^o j ftj . £ jd2-!l 4 — 4 

4_LJ~I dJJ-> J-oJdo j . 4_1 j La> c^Ipja>> jJ,1 L^_L-v^ jjj $-Lv2jdl c_3di 
ULc cU l- d" J ?-Lsl23 4 (3^1 < ^d ? jVl oiLi-l 1 itiwj 

4»jiL>- (J*^ljCL»l ^Jj 4_aj ^kJl OJL^J j 4is_^j| jj j 1 <d* 

. g-d^.-ail 4_L uL>> 4 S' yjJ O^Ljj C—d” ^S\il 
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<=4iAII 


. (_£ jJLSl ^Ij ^ coili-i l ^jA ( j 

a c ^ • / * 0> 

.a jA 20000 jl-tJLC. Bj — 9 jj/SjVI ij^f lijAi (_£4Jl (_£j^ 2^«JJ ^ — ^JsUil.1 

A^^JsLjJ.I a jJLSl aU ,J ji t 4 j jjbJl 4 JU 2 J 1 JI 4I*S” lii-o -I 2 Lz^ej j 

C->U^Jj jj cA_jjJJ| 0 J.B CjU~- 1 2J 9 ^ <Lo 

^Js- oljiJl oU^ ^ l^Jl J y ^> jil * 2 i, jtS I electron volt a> *-i~J y 

■a^> 

jl ^bSfl 1 j—a ( _ r ^-C 4 — if ^ Aili J 4_^P jJ-o Qs- ji* J__9j 

« * 

jyu^>\ — I Jj>- £J. j-« ^j-P Ojbp OblS"j .(_£jbJuil (J j>- jjJ-J c-3 jJL> 

0 c*V' — . <LJb I j_jljjJb J 2 iSO* 

4_J_>- J >- jj 4ili ^j' ^JL>- J 5»-l ^1_P fA^^Mj 4 Jbjsjjil 4 IUjL^j 

JLajj| jb^J>- J->-jj j^-')J\ (. JbA-' ^l_Pj C(J' vi2J*^U <L» J*)U' A 3 II 2 JI jiyi jlJ 

L^jV 0-X^J Aj^jj Vj .(_£ O' j*-JULwwv^»j ijy»l5"j 

i^x« (j*}bpj ^*) (^jbiJ.1 j50 ^^A^bJtl' <Jl >til aI^^' jj £$jJ 

Oj^pj ^ '-b& J jP l)LS^ (_£.-b!' jA ^ — b^bJ ^bJ' a^«w\_ai1' 

(^Jlv^j^ j^»o ^1_p 1998 ^b_P wLl« g-b^.-flil ^t-«bj\i APwLiJj d-jl 

. (aJ'jJJ ^ ob^jb^tj 2007 ^Lp 

Ajj jJ' ^jP 'J >- \ jyS' olLj>o g-U^jaJ' 4 O-wwJ 4j J j Oj 9 

jjL- jib.1) C«> c^oJlxJ' (jLjb-i j obi JJ ^ bfcJj4 ^OwUJLaiJ' 


(^ jdl) .^sikSi ^Li oi-b- j 3^-j :electron volt cJy j (1) 
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2 1 00 j* L a in >T I 


i7t J (^1*1 I 


lili . il)l*j>c_jJl $-L,^?jaJl * j^-Sll^ oLJLj ^ <L>->s-s^ $-1 s^23 

w\j wLjlp c liill ^ Ip c (_£ j-uJidl ^S”" I Ow\pL£ ^ 

J ^>- Coljl-\ * ^ Ojocv^Jl J^_jIS ^J l ciiJj * 4 JjLa ^1 J pl JSV L?l 

I jj& ^Ip jJ— ^1 { jf* AjjUsj ^Lj ^ lijj . JSV o-*Jl S" 

IjT c jjJJl ?• j^2j L^jjv? Jjj ^jp jpli jJl di-L wUij>- c j — o-aJI 

. £ ^yflJl 4 S' ^y* £■ ^1 ^J-vi2J ll)l ^J,| L^JCPj’V** w\j^»w^J 

dJ-L jJ^2j iS^c :o^L<L» l lg»**o VI j—^ 4 «Jp 5*- jl? C|t-» «j 

V^-J c l.^JL*>- ? jjLJl 1 £>r j-S j-^o £(_£^A-I j% ^y->- <J,I Jpl-3 ^ 

t JplS ^Jl cii-L dil c— d" jSO 4-j^^Lxll C^VL^rdl ^1^ 

^Vl ^lp 0,2 j^>- <C!o U.W ^ I w\»?*cJLvo I 

j> 

^fJLj ^j2j I w\S j . £ j^IgJl 4Pj\» c_J jUL 4 P^UO £(_£j-i-l O 

.J_*j J^s^>Ld)l Cj>uj ^1 4_dC! cLxilj VLo*^*“l 0 I Jjfc> jl ^lp 

li5U) JUi^VI Id* 4 jIx 5" ^ lx-* UIJu j c4ijj I !>■ Id! 

^1 ^ ^>- jJLj (_^l $1 Jzju lit/gju ^ ?»cj J pLaiJ 

O^jli O^^- 4 Ll*I$ 0 . (oV^^I 4jllSsj L« 4lSCjlv4 Jji- 43 j j j! 0 j j *^Jl 

4-aj15j J^>«^> ^ dJ— ;j ^1 Lorentz force (1) (J — d j jJ c5 j-^ 

j*J>t>cJ ^c_w2jJ ^ li ^Jl jgupli L-o-9 Jju LuSnJ j C(^^uxjj (J 4^3 jJl 

Lo— I ^ 4j I I olji j*Ja^ Jj>-li L*Ljws j j 


0jjl5 c 5 j— 1 iN OjjU) U^' o tjM : Lorentz force L /—*^ jjJ (Sj* o_j-Jl5 (1) 

(Jl^ei.1 iJj jj t35" oLs>wJl ^jf- ^*LJ Jbt c5_j-“ <_s^ (Jl_^si.l 01 I Lc- 

(|*-?7yCll) ^Llg fljl) a 5” o^L>x^iJl i_ ASji 
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OMWlI 


UjIj L« jLpjvjj oL>oV J-o-*il (LHC) 

jLaj L* jl aj jjLJl aJUs-aJI o jjfc> jiu o^-sLxll ol 

. ^cL^-i (3 ^ 3 jS"l V (^J-J_aj olji ^ Ig^- (.$■ ^s^gJl 4—S'jvJ 

jl 0 4 >cJjvo ^a g-L/g fl ll 4 LuLwO ^2-JjiJ 1 Lx.jg.lvol 1 Lj*^ 

ji 

jl j^tll |*->&>- jj- 4 <-** ^j-^il |*->«->- L ^ 

. jj>bj L*$l j VLoJl>-I ji£ o ^SjJl v3-LL l)I Ll! iJb j .(^^Lp ^wLJjjj olji 
^yO^sJ OwLg*“ ^Jl a15Cji 11 jl jl S' \j^S c oV^Lxi.1 j_J_^ Jju jxi j 


j^_9 . 4 jLS jJl 4 j jjLul 4 JLjgjJl ^jjLwJl jj L jl jLlvjj ol *J (_£-\ a j 

A 

c_3 j-vo 3i_jo % jJ-L jl j-«V I 4 jL^J j ^jLvmJI 

.* 

j\JL> APj^ jl L^-L^xj g-LlI 4_1 jL& j* jL (_£ jJLl oLSjJ^-I y£j 
4j j LgJ 1 Lo3" . lg,.J>- (J *-^-> 0 La LC c £• j-vbJ 1 4_P^uo ^*jv4 

\j*^S ^^ijl -L* j . L^jj? jl ^Ss-C 4_JIj ^3sJ 1 ^ jiJl ^i>- l*i! cLoLj 

J 3 jj* s )J\ cJLStzJb L^sjT VLoJi>“l j Lc jjLJl q <L» jl jl 

* 

c c-^Lsj^j-l ^jl ^j,ig »1 a »! vva-nXI cu^Jl JA Uj-ap 


. £ yjs . Jl 4PjwJ 4j jULa <lpjva ^1 J-IP jLf-J V L^J 

i_-> jSI ( 3^^® 3 4 (JL»jI j-* il) j— uLo 1 )J s cl-iSLkj 

^ AiLuJ.1 viJJj j*Ji9 Ljjt9 (3^^® viJJj ^jSvoJO 01 J-0 ^Js- Cjt— 0- 

^ ^ ^ 1 LaJ-LP 4 Jjo0l^ Oa .e-LlajlJ! 


jlS” 4^aUr Pei Zhang ^1 j ^ jihJi J-o^- oj J.I jjo L* 
Silicon 0 j-JxJ-Jl ^ Carnegie Mellon University 0 j— L 4 
jS ^Ol 9jy>.,^ll a_^-j jl! ol jJlIaJl J jh> .0 £j ,/3 ; 9 J aJ .Valley 
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2 1 00 j* La <Lji tT I 


i7t J I 


aij . j>A <^S £ ^-Jp ^LVI o- 4 fji ^ ^3LkU Igj c=5r -£iL> 

^ . A^xJ ji ) ^Skk dJ I ^Jlk Aj! jjlk 4 *JL> aJ jkk j_>cjSj ^ Ip 

jJIjJj 4kkk A dkj 0 j j I k Jk (^Jt.yg.lLa ^ 43 . 4p|jj>- j klkil 

Lt\ j^Jl ^ o^jOLy^ ol jJlk £j # j! ^\j (J Ik! c oJb-l J jJ Akjw2j j . o J k* 

^.wvjjj oi> j L® oLpjvjj . c^L* ^l*il cJ-vcjlj oL^k! ^ Ojlk 

. o^-x-vkl ol jjlkJl ^y* <y>j*u*j IkL^- 

^JJL j & I jjfc 0j\. . it-s^Jl ol j-JlkJi V c_3 J & jl J <J, ^ 9 J 

^jp co!jkt-^V! j jpl ^J-lk j k!l o VL>- ^ Ajjj^pk!! ol J pLk.1 

jJJj Jj jjj ^j-kk i Olkll AjL^j ^ J . 4 Jl ^il J ^Lkl Jj__j ^1? 

COjI ^kl 4j>- JjwL^ Lgkk. ol jxJUIk *** J 4 J jj J jLL ol^j-ako ol ylkJl 

S^w'l?- L^jl £w2lj Jj oL> jJljta ^A J iiiJJi (J,l Lj j c^tj ^Jl sldl J ' jgjt-Jail j 

J ji OjOlwaJI ol ^Jlkil dU-> OYY! j) jliA ( _J^'A>.J j! jiAl O^ls- ^ 
■ y 3 I t—jT jd ^jld jAAj 4 — iloi J ji jl Cjj j>- jl caS" j x* jlwL_^ 
< ■ . a.iU./jl Li lili . L^ 2 j| ^ 2 jtJl I g .^»i £__* J^sl o! ^JlJaJl d-UJ jl I d" 

.ol jjlUl oj\* i_j^. (J>! a^> jl*i! tL» <ua*j Ia!w^j-I 

i iVI ^ ^ja>Ai> S 3 »l Jgj4l (_^j jJl oji j 

JU jlSol oJj>-I j 0 ^1 ( J_<>jtx*~j (j-o-iJl a .,< g«g- j jjjlijJl 

X ^>tXj ^ ^ 4 & yji 4^-^wj (*”^" dij 0 

ol yidj 4>o>-l Lgo ^ cl^pr j ^1 (j-Jli jJl dLL ^ Sxi^ J — ^2j jl 

ol y Ikil J jk . J Ld" L»Lc cd ^iJl ^ys jVI J ji jljJaib l^J ^t_o^o 

^jXJl oLj jLill O^fVI dJ L> jJ tj%-J (j-* J .^lj ) sllj (_£JJ| Sja «.,^>1| 
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<==mr)I 


coLj>JJ OwIp! j jS" ^ Ip j jiixJl 2 j^xS.y . ^ 

^Ip ^jLaII $.LtJ^ ^1 JpV^ ^j- 4 Jf— Ha-b 

^xJl C-jljvJ^ dAL £jj* 4 1 ^t-wwj £1 a/9 j ^Jls^il dJij j* J-Al) u 5" I jSl!l 

.4jI$J V L* ^1,1 <LLol*J| Cj^-j j . (J,| L&j J*Aj jJ^J 


S(j2aj^(l j') flu i>i Ja 

s-Lk_aJl ^Ijj ^y 2 ^. L^-L»j^ *Ai j ol ( J-oJ^>tll — « c2100 j*Lp (J j-L>cj 

UlJjj c^j-ui-Al j - o ^ col j^Jl ^1 ^tj ^ll oi" jS" ^1 

. ^ j^sjJl ^>tj jL-o^« (jL^j^f j-^ zJ*-\ 

^ J-P o2-sjL>ti] A-JLs^i ol ^ojCLo^a 1 _j jJ 0 j^l*» ^Ajjw-Jl ^jp I5L« ^SsJ j 

^-Ls^jiJl ^vioJJ wAjw\^- ^1? ^1 p j ji*Jl jl? ^jp 01^—^ 

?2100 Jjl^o ^jp J*>-jJl ^ c£ (J-^ 

jj^j ^ coJ_*j U j 2100 — p J ji->o t Aj^lSsjJl $. j — L5 — 1 13 .^S"' 

l)I *l£ j^*-VI v— 51 j5\Jl ojbjJ 4_jLJ23 4 I jIaivj! Ji& jdJl c_Jp4 

t(w*Sl j^Jl (j\j Ojoe-s^ 4^L»I JlpI ji I J^li! J3 0 jj ^SC w^j $.1 all ^Ijj ^y 2 -*! 

• ^y 2 ^.1?^ ^1p j^- 1 -! c— -I pI ***^ 

c^j-^jJl 4-oli Oj jiJ j- 4 jVl l! 4_aJL>- * j-^ 

?l$jta 4jj-JuJl o jl s^2^-l j jl^::^ (^Jl^ i o^LL« ^>~! *V^l ^ j^ 1-i^ ^ 

0^ c -Jj V ?ll*-oJ^fj Lu2jli?jj LjLjj- -L 2 P ^ *-Ul jjy^j ^JslS" y 

^JslS \ jJfc 4-^woaj JJl Jlj^Jli c 4 ^LpJ . 4_J&li il j£- 
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g-jL&dl 



eAlAJI 




(££1^1 0 jiJl ^ aJU~o' J l jQj L?- L?- jJ j^Jl)) 
((4gji jji 2 J~oiJ S*L?" j^Uail A3 j*ilj Ja£ L^- jJ 

( 1 ) gjgj' jjjullU - 


^1 P L$J jSlj A^JgxJl obj 2 y*-*2 -LoJlpI cAATJJL!! jU?U*>VI ^ 

A Jj ^ s-LoJkxJl jLT j . LgJljOj LgJIpl jjj yi j^i-l 0 J^ 


J ^3 c c__j aJ! cMars (^j^ 4 ) aJ^I Jyu» ^ l)jJ^*i> a£JJLSI a JU j 

(jjj) aJ>U Ajj jb-^Vl j.LlJ| d^>c_Jj j . A-o—^bU Aj ^S woJl 0*}UJ~l 


^ jj US' . a 0-J2P A-J^Isj .£jjl *-« j-^ - ^ 1 p UxjUJI < ^ j * ^ Thor 

jU^-lil (_£ jS'U! I J-U>oj A_gJ*}U *}U>c_*j A-oJ^c-s^ J -jU j Jjbu» 

.^UpI ^S' jU^. 

^ jJL) U_\JP Ajj A jj ^ jl objk ^jp Ul_C A <U^S i^£-JlU>o LuSsi 


. Oljbj2J>cU ^UdJl jlwb>tjVlj ^ J^-ygJl JJ->tIj 

j»Lp ^ jVI ^ / ojbjJ ^>U« ^cj ^ il LolS U jp IS jls^- c^S" jJ 

Lgj\ cuiS' 1 ^jli cUU^jLI qj! jL^.j -1 oj & JjT o-A &Li j cl 500 

UiJS ^ uUIp aI^m o jS^i^j ajUt^I ^jS\J ?c— SLUll ajL^J ^ iUJl ^ 


Sloan School of Management d j_L- 3 jbl a_JS0 j.jU j_^ : Lester Thurow jjj-j ji-~J (1) 
Zi^l ijl^ ^ t—.X'xJl ^ j a Jj-btU i — i A' lIX b>- jJ j-ioL»L« 
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2 1 00 j* L a in >T I 


i7t J I 


OjLsIsJ-l AjjwJ 0jLsl2J>“ 

C-«l^ ^1 C^Lo-J^L*-!! 4_wL^Jl OjL^J-l (^jU- C— ^ C^v2^Vl (JJwJl ^23 

La ^x^I ^ill c^LpI j^>-V-S 4 jL jUl 4 _*jUL!I lS .<LL«IS^ ^Lp c-Jj-SI Jl ^— ! U 

OjjLJl j c^pLJsJl oVI J cAjIixJI (3jJ <j 4 • L^J y^2J V ^Jl 0 j »i»ygll 

^Jp J-* , ^-9Vl |%— A OjL/g.^-1 t^JJj s-Lo~Lx3 . i^iJ^ j^-P *j C4 J 

,^L**Jl UOj-^u jl j C0-\j>- L^JL* cc_^S" jSlSl 

C—j lV ^lll cAJUj>J| 4 j jjl?l jy» Jl Jj>- Jj CXj>- cl {Jj j' CP jJL>- J> J 

ojLsIsJ^I JuS j .L^>^» j bjjjl ^L^Sl ^J^l jl J* s-^1 3 

cc^bjv^-Jl ^ oL^ j c-jI^j jJ^j cx>^I j <. j^J-l j%JLp 4_y»V-^ Jl 

|Ij C^ jl-*-Slj l) j-LflJl L^3 Oj — A^ jlj ^ j^cjJJ S-Lo^l t£ 1 Jjdlj 

(J j.J,L>.vJ 4_JwLo o jISJ cjb oli <L»jUL« <^l 4 o^JgxJl L^_Jo j_j>- 4 >-l jj 

JUJi lUi j & j£l\ $\ J.I jb4 iJUiiT 
^lll c4j2jLJJJ 0 jOlLl 4_wwoLJl 4 _j j j j VI Jj-lSl C^V ^jjl j*_> 

. 1 |*_S""L^-^ c ^ 1 ^^”L*»w>i_ll c—^Lo.^'L^’^ c ^ ^*j »-lJ 1 1 - ‘i^ * * Si c. »^I<-X p 4_^^>c_v^ 

Jl J 2 j wbXi jl J->ol cJlL? ^1 c4-j jxi\ L jjjl C^x^^>\ w\ ai 

Jj>- Jl 4jL*U 4jLL>cIj» C 4_jL« j Jl 4 j j J^l^y* Jl jL_gj| -L^ 4 4_L»IS* ^Lp < ^2 Si 

4jLic. o jLiJl ciJ L cujlV . L>- jJ jjSJJJ 1 vkJL>- l^j j. . c^>^-v^I I ^Jl 

4j J ^-L?!j , y4^n ^ ^i-P 1 Cl^>“ ^Jl l) J j-^-Sl ^j- 4 ^ ^-ool t. fij 

. 4_fljL>- 4_Jj^i {^^1 ^ LjJUi cJj>-j c Jj ^1? ^ aj L^jLsc«j 4 J L» j Jl 

^a l>» jl JJJxSLj jl v JjclSIj JjLSJ 4jL!L>J.I jl 4>^jL3«i»l ojIV L« IIJLpj 

Vj^ L^jLv^ jj 4l^i^J.I ^.jjjVI 0-lll c^jLS^ cdJJi oj*^Lpj .1 j-^l 
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3 j-S" j 0 A_JLoOxJ'j A*;* ygll (jOj J-^' JV 4 ^' cx L>0 

a^ o'o — j c^wUl cx^ jJl ^ c^l — p 500 o^l ^ j^° y 

.Lj>- y j-L^Jlj ^ jJLstU (3 y£* IS Lip ' j V ^*3 L j j j! 

Yongle (1) (J-^4 jj) j j— ^'xv 4 ^' j — < »' c 1405 ^Lp a _ j'wLS 

cJS *} Lig ^[' ^ 1 p o 0 _£_x j jig ^' jS\ cJjLa ^> y>- (J I j^pxSJ 

a-LiL^' o*>LJ' Columbus (^ y> j5')jjL* cJLQ .jIl*Jl eJUOxi^Y 


^ ^jjLwJI lJ-L « L?.a3 oJ^i j ^Jg^» ^ 1 p a!? L*u ^.-. yg jj 

Lgi* oJj^I j c (Sy^ cJiitl j . (j%->e-si2Jl J LJ li 

L^l y*> y*>^ ^Jy>-' tj y~~^~ J 'L_& j 2 *cj\ ^ y Si 

Ax>» j ^Jg^V' c_J->- j . Lfc> JjL^r L».j L — jSlC^S'JXj* — LJL ji>\ ^1 Lv^ j j 

<L> ^*J' oL' jJ~' j cA-o-xJgV^J C^— jl.yg.Jl aJjI& 0 j jJ 0.2 ^*J' A L*-j ^ 

oliljjJ c^wJuiLl ^lp a^jI j aXJS ^ jjlj iSLa j .^j^> jVI — 4 

. ^c_Lw« o' aJL> 0 _>- ^ l^Qg ^p aOL ^5' 

?LJJLj& L« J5** ' jjfc>l . LJ 2 j' <L*>ej ' j-^-v^' 0 jlgLI o' j^p 


<Lo^JgV' Jx> *;*yg)l ^j^Lj o' ^1 ^oJg-*J' ( J_ i> j-JO oij ^j— j' 

L»0jpj ?JwalJ AX JJL> ^>- jliL' ^IlxU /^XiT U JS" <Lj ^ jj' oil' jj-' j 
^jj ^-Ld' o ^ L' iJ j t( II J' ^SLj ^■■g.^Lojj^l o j-x^gJ' w\ 55 


(^jdl) .Ming^v oj^-i ^ ^^wsi! viJlill jjifijyi^i : Yongle emperor J4 jj d) 


2 1 00 j* L a in >T I 


(J? iaj (^1*1 I 


cJjp Lj>tj j Jj j ^ coj jaJj 

^iwUl (jy>“ ^ ^ ^5" jilj j-oJ-l L^jLs^Ij c^^rjbi-l ^il*Jl y P Lg^uai 

.Lajjj ^U}U ^il*Jl ^5L> 

Ol >Xx-3 cLsIsjI AJIoJUI 4_ jj jl?\jy»^\ ^jJ IwL^J 4 jLJU^» y* ^JJ 

J! ^ j-UUixJl J C|t— f! *1 j^r» p 1 j -^3 

ijl jS\Ajj j— I S' jil lij j3 I j silpj C^Jj-\Jl c s^ 2 jcJ| 4 Jj>-lw\Jl 

c J—jUjI U jJL* *ljjj <j-~^j t Mahathir Mohamad jUUL* 
^Lo-Lp L»J-lp jIwL^jV! 5 o.Jgjdl 4 _w 4^>L^^I ojLsisJ-l j, j) :Jl5 

^PjUJl |t-Ldl Aj! ^I_P ll)I j-aJI ^ Aj j ill C|t bJl c_UL? (j’yJUJj 

^L>CJ Ci*lJ SSJ 4j >^ j .4 U}U>I j^P iS J— ^ j— Uil ijlj LOji P Oj^ 

^^o-wwj U LAj^P^ C l - bll^ toU?lj ^ C^ ^-Ixil 4 y£* ^ J) -o-U^l 

<J ^>- (J-bL( ^ *^Aj jb \ 3j Ijjjjfcl cUUS y* Vu j . ( 4 — j j-JUl ^ j— U!l) 

CAU^U^I oLS” jLJl j ^4^U»^fl 4lUl j c 4 _w4*)U^S1 0 *^AjjLdlj |*JUJl 

i^Jdl jiaJl 4 ! jv2J>- V ^-Xp j yfrbj (4 4^1) ^U^bl (J,! 1 4 j a>j 

. (< fciiii j 

0 jL>tlJ! cui^r Ui3 -(Sji S" 0 ^>c-sjd oIjIJj ^JLla cUlS* cl .JJJ^ ^ j 

. ^ULxJl 0 joj yj» ^jy-> y>r 4 juli? dU>&Pj c4jj jj oijwl> IjlSol Ojl aJJ 

US' cA^Lkil 0 jlg^Ul 4 j»l p u^l dju ^UUS U^iSsJl 4__kU oi>l j 

JjjU ^jP I J ju L^JfcUh Jj ^ — s-Ja o jJj — C ->1 st^Li-l C>i >-\ 

ll) jlJl^ ^USj ^ ) yj y ■ U^-J ^>cJ ^4 4 sIs^USl Ol j— Ajdl 

Jb 4 ju»L>- j -4 cPaul Kennedy iS^—^ J y. UU 2 jj .Uo-a^j 
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4 Jl^ L> j jjV ^ %»Ip c Yale University 

(^1 ^ ^_jJlj 4_*_jo ‘Ljjjj'^I t^c, j__aJ| (j\j 4_*Jlw\Jl 

4-oJl.3 C-J ^>- <lJL>- ^ C^J jlili • OjLaJI ^ 1 _P 

j*-£jl>- ^oJi? £-—?*> y 4_v>jJj_^Jlj ^ j_L*Jl Jj j-oJj I j^«l£ cl ^2JU ^ ^ * 

4j>c_L*>1 ^lygJ aU-^jj jl5 lilj <L£pl5l 4 _^jL£ 2 ^AxJl ^ J * 4-wo-Jl^fl 

. Ojjtll J^JL>cjJ Owb Jj >7 ^L>cj| J Owbi> 

s—uJl Jl 1 j jj j! ^ 1 ^ jJ jjxJl j ^ j L*J 1 4 c*ol 1 * jl 

Ojlj^Jj c^. p|jjJ . AjLjjJl 4 J J ^ s^l 0 J ^ <*— il *-j?l ^ 

JSj^sJl ojU>ti]l 4 jI jj LajLipIj l)j y (Jl ji? o j &ojl ^ill c4_^ 

C_£ ^“1 4jjl-^r ^ Vl Ojl :>C -Jl (^JlJUi 5”I L«Jj_P jJJ5 j C<—~>j — *Jlj 

(J jj>- ^JLs^Jl j >: jJl ^jjj jjj ^ 1 ? Lo-w^V sJl dlj ^1 *Jl cJ>i 

o-L>- j j . L^lS” jVl c 3 j^l 4 _aI 2 .jr.jj ^il c-^j>«w j c LJL> ^i! 0 jli 

c ^ 

^Jlj c^il-tlb 4 -jjjjV 1 <U> ^>-1 ^yU^l J jo2j * ( t “ wta ° 2j ^jyv^Jl 

l ^j\S'\ j^>-\ ^jA 4j jyiA ^_>o ^lp C*ol &L^I 

. 4i>v^ Lo-& 

0-l> Lo- 9 c jil 4j>c_j?l J (?Owl> liL») (Jlj-^> 4 jL>-^I 0 ^>t- 7 v^l w\JLS 

^Jl 15” j£- Lo-A^ c L^- ^ 1-^1 

4 ^? y 4_Lc>t-w^ cfJJi j-^xJlj j% LJl jl ^1L ^ j -* JJ 

1 jJD jjj Y ^ 5l5L« ^ IwLal^- i^Jj flJ jlUJli . jj ^ ^-^1 J ^-iL>c-^»iJ 

U>- jJ 4 j $.L>- 1 >» (JijJj>-\ y cj 1 c 3 j ji lilj ^LiwtJL* 1 ^ 2 j 

. j jJjuL^x jJ-w^wv^LLo jli CO Jj ^-1 


581 


2 1 00 j* La <Lji tT I 


i7t J (^1*1 I 


g-jj^l (59^11 pliiLiil ^ggiuJI 

^ j — >»Sn l)U^J-I ~ Ijjjjl ^ u - ^ 

Oj J.XJ ^ Jjl ^ ^J-4 — J1 *_^Jl ^ OljJ dJl 

I jjfc ^J-v^ ^ CUo-pl A-^ ^J j-^oj A-^pLoJC^-l j^- ^3 IjLJfc* lM * 

.jsSl\ 

o J jjcl-woj oJ IS" bjjjl <1)1 iJjwU cl 500 Ajjw-Jl ^cj jU *-^^p 

^IgjJl jl^Jl dJJ-ij co^IaJI (J,LxJl j jJgill 

Ol j^»P A-*^2 jLJ| 4-y^.^jJi y^2S" C-J aJL*1? j j). . 

jJl!l oLiP s>- (J j ptiJl I jjt, ^1 Ojj I^-Lj (jy_Jb 

j^_*_woaj L^j^-C 4j ^JLlI i^& ^ . ^lL*Jl 
^ ^1 V j-^j cJjIiaJIj ^cj jl j^Jlj oVVI U-b cLJ 
|j_gj Aj>-L^J| j~£^r ^ AjpLoJ^VI C->lpJ-Jl jou -t g - »j' LC.j ,A_^>jjj il) j50l j 
,_y U jA bjjjl ^ l£ j-aJI dll> <J jaJI c J j_^Jl 

,aJ.I*J| (_£ jjiJl A*>J ^lp C) ^''J ol (_^l i $Uall AjL^j 

aJ-Cj C ( j^?jV< lS — <-P U?H^ <-“3Lj t _ 5 ~ C<Loli-l 3 j— 9 ^jA (J,jVI 3 J — aJl 

AJliJl s jJLSIj .15s ^L>ju ^UaJl cjl pyjj^\ i ^ja ( j_«^>_jJ! 

tAiUajL; LJVI J LaIjJ y* J Cj cIajJ^o ^jl!l cAa^JsUjwj j^SvJl ^ A 

Lo^j Ajti! J \ J a iJUJl oIj jaJI Loi . ! oj jj*Ul Aje-il ( J i-ioj 

tOljjJl (_^ jj liJ^uLC ^ Lp JisL^- cAj A jLjtJij! A_jj ^J l (_£ ji!l 

.Ll^«_A jS " ^ l5jj £-wajj uL-^Jl ^ ^ «-(_g Jajj 

.1*-^- ^jVI iS j-a!^ ^ y. 1 - ;; -~ 9 
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oJJi cc£ j-aJI oJ L> ^-b>“^ 0 j— - jIjJjjL!! <ji>- 1 o~lS*j 

cii-lj J,Lt# £— -v^J ^ ^.JJJ ^c__JjlJl J>i 

A^LaJ Isaac Newton jJ JSL>c_^l -b&Li L» Jj _*3 . o^jJ^I c3jl *l! 

J l C w\_>~ ^ 1 ? Q *,wO 

^LgJl J ?Uj>jl ^-A-ll L?iL*o C L>iL.~j 4 j>-l-Al]l CJlS* ' 3 ' IwbVl 

ll)l ^jJ *^J-^ CO J__ o-P j Aiiliil ^ J kj L&LaIj 4 JC«V 

oLJwiilj l^S'\ j5ol ^J,l L/2 j (_£ jJl!l l^^uaj 4 j>-LaJ( <-*> j ^7 ^Jl 

wi5 l) 15" JJl wb Jji-I ol ^Jl |%-1 p jfcJgj oJJi aJ J j .«J owwJl ^ 

ol jL_ww 4 wbJj>tlJ J-s^LaJ| c_^L-wO- C jlli 0 jSol 

^tJ jU ^ b Jj* JjV *1 — o-^-wJl oljLil 0 Jji~j C j\ — o^Vlj 

1^1 ( j^2 *J! oJju ^JJl j cPrincipia (££^LJj) ^y yy y^ c 1687 ^ 
IjoU c_^C!^vJl I /^w? L«2JJ c j ^- v^.-X-ll j* ^ 1 _P 4 _dS^ ^x>~Lp C a 


.41 

aJL^jj C 0_b Jj>- ^S\_Aj A_Aj ^L? LJ ^_l3 ■ 


I 4-D ^ 2 1 


.(^ jJiJl (J^>- a 5" ^>&ill ^ c-aL^>- l-giL>^l jj $. ^JJ j^Svjr 

V-bj J <j^LwJcJl j Aj. 2 j-*-P J/* Ia J 

Lg_^LJ& ^5CcAij ji iJ y tij 0^ iJj-b Ll>c^-v^I 


t LS jLtt-5’j ti*-JaJi j*-U- ^ i— 5 j^-1jSj tviXU coLs^lj j y^y? -Isaac Newton^j-J (1) 

l^Jl^Jj o >I j jlij j* li*^ . 4jydJl y Ijv_j ^yz£~\ {J* a— >-1 J tea 

JI y (_g^u.i jIl*ii s^ojjji o y^i\ ys- o y~*» ^ji sj^ji is" y-\ ^jyi y j c2^l*ji 5-j ji^-i c/ui y ^y\ j j ^ 2 

(_5^l Ur c,_^— «->iJl *Uj^” j»* y^ J OjU 1 ^xil 2- J L.i l I i] j5JiJl oil jt# Lo jlj-l; Ls*sliU| a^ ^ iii L«l .aJUII 2j^UJI Ojj— nil 
(j^?7j%ii) . Uj& Ufc ysi ^usii v ^gji oi ji^^fi aja*ji aJj iLj^lji 3 j j^ji j j-y 
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A C^jJ j-jJ IxJ iSCjj oL) ylij j £> c£*^J .LL^jI LgJ*>LjCw*j|j 

ojjJj -L^» L» ^ 43 jj oLuS^lil jjL» jj LgikJ jj 

^a ^*^1 j .4 jjL>k_J| 0 (^jL>c_Jl ^>tll JjJ ^JsJl 

^4_j>t^_La 4 _Aj ^. jg.j oJJL*i.l 4 jjL>c_J| oL-jS^LJJ 0 CoL^w»LojJl J A^- 

-( jj ^jd ! ji ^Ij :><Cwl; dJJSj cAjtdj 4jti! jj tl td? j^o ULd? j^o 

Ia 1 ^1 . , ^? 1' a^^J-Jl J j a—’ j : *' ^ i ^ w ^3 4 _o^L>c_ 0 ' jj ^a_o i £ —^3 ^ ^ * — — I 

.Ljjjjl ,_^ Industrial Revolution 

JIxjLo tl J 2 j! tjjj! Cp 0 jlii! ^ cdJ !S Jj*jj 

James Clerk Jw j-^ST* i) jj—IS" (J _~<>w>rj Michael Faraday l£-> IjLJ 
^Ij c^-Jsldwj ^r^Jl AJlil! a jJdl Lj& jjpj Maxwell 

Thomas <2) 0 j-— oj ^Lo y bdAxi . aJU! <_£ jdxJl o j jiJl jvzxj, Ojdu j 
^ Pearl Street Station c — jJL» J jy aIi^ ^ w>! J_! Jj «L^. : Edison 

tjju ASlkJl) I Aa-rj ^jhi J j! -ij jj c^Jj — >L gJU» o! 

<•1 all cLSsjt ^ ^Jlj . SSlIaJl dJJLo aIS" ^ ^^Jl Jjjjj ^*L»i i_->LJ! ^3 

l^-LjfL ol jli (_$ jj c—?- t J— JJ! ^ I i_~S” jT y of jttl 

d ..^g all (_/ (_jl!-d23 (j L$! (Jda*- IS! 9 . s-L; ^IxJl) ad J2_4 


o-ij-i Jij joJl J — »jJi j, Voj oU^lil fUs^.1 jLiil l_jjj industrial Revolution ; j j_iil (1) 

j ola*oSn C— (- ? jJjtll i— Jl c— «U a 1*L5> i~aXp 5.,lg„g j (1) J*iL^ 2 -j O l-k— L> 

ij*^l>- «upLm2J' oj jill ^_5>Uil t_ .— — Jl c!-JlS" a g ^ oli tils'! j oaLc-Ijv^-! 0 j j*-!-*^! _/* i_ J <».-— ' 

. L^>- jU-j i_^ Aj^tiiguV! ot^i-l j* o jj£\ o.l g ! OlS"j ,j£*s- 0 jj*i\ 

^LkSi J jLII j ^1 j3V! o*>U^v. ‘a_jU-I tju tr* l s£ >r*' : Thomas Edison 0 j~o! ^L. y (2) 

d5j 7^^' ^1 wail tiOUa^fl j_^-ip AjU-I J^>~\ j^iac-lj ti3lj_P jJ j-illj 0 ji j^ilj ,j5tJl oi— jl^ilj 

(j»_?7jCl.l) .^ljt^-1 i_JiJl jS\ Awwt Oj—jj| 
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^ I 0^-^-^ 01 j ^jiJ! ^Lp ^^wLwwwO (.^r jliLl 
IoLoJipI (^wL«j ^b ^ ^JjJJ LjI LoS^ .4 j 

4jL» jiSl (J,| ob>c3 ^ C0w\j>“l j 4 lii- • Lfrpllg^l cj0*“ ^ 1 £^lp 

jl cO j-0^1 jl cy j-^S* jl c4_JboJjl olSlisj 0 j3 c^— O^lll ^ j»lp 

. £cJl . . .olS" j£- jl CC^Jjbl jl cOjJJ-aOj jl 0J-£-?O jl Cw\_pLv^4 

^ 0 j -jjjjVI ^ jj c^— jjj-JI 43 LI 2 JI 0 jS Oj 5 

> J5 £ 

i _^-Aff ^Js - 1 ( j_;j^li Jj*J ij . 1 — J ^>- s-^A jjS” OVI 4 — Jajl 

(_£ JJl 4 9 Q 2 J! jwLa* 1 jLic5”l JJj £- 'd Js all j jL>_^j! jljt d 

c^^IjJ! 4 Jzjd\ ^Ji-sS ^_Jp dJJdS” ^j—jj^ls 1 cl j j_>«jJI 

^^JsUitil (ju ^Jl> j_j J.^. ll (J*4->- ■ JaJl ^ 43 ^*J.I Ai It ^*1 JAc^b 

(5j j_^il ^ J —xl^i\ j—t wdb cMRI Magnetic Resonance Imaging 
^xlaii! wsJU cCAT Computerized Axial Tomography i_~* bTb 
£-%JI j ‘PET Positron Emission Tomography j,jjk j yJl ol*J“Vb 
.Nuclear Medicine c-JaJlj ‘Radiation Therapy ^L_*_dNb 

COjjJl 4_L*lSvJl aJjL^JI 4 9 U 2 JI ^ 4jjjJl (_£ jjiJl C-J15" I Lj 

I5j boj t<bjbbJl jyA* .SJA (jl I jliill <bbgj ^ 4_)J ^Jl (_£ _p4J ^AxC 4jlj 

jl <_£ j ^Jl ^Lajj^U 43 U 2 JI (J*A>- 1 'S 

■ <S j jj ^ Cip 
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(2030 pU ji* jmUI! j*) 


J^i>» gjji 

jJL!| Ijb 4 pi jJlj 0 jOtlll 4 ^pLoJ^-*Vl C— ij yliJl ^33 

A-jSCw^Lj^ 4 r ^>- jj oL-LaJI So Ojl-Lv^ ^1,1 \ .jjjl £— JjSfl 

j* . Jitj ^ j-^j c jj^>j t=r ^ cciijJl Jlj-t 5 joc^j 

(1)1 C (. -J j-^\ LjLlcJ,! ^ 4J_^os C-^Lj-AJ yjCl^j <~Jl£ (J y ^5\J cJ-uill 

. jjlg'll (jyl jS 4 Jw^ 4 <j\jl j_aJ C^Lj-AlIl ^j-P Jj 
4 Jjj luXJTj c4_^wJ j jA £_> j| jyp 4-^pLo-i-l oLwLAlJl j jL>.1) L» 0^1 P 

. 0J^_>-Ij Cs-b ^SsJlj C^jli-I s-lilj c A j L^S vJl Jjj J j-^ ^ 1^ — & 

^Jj I JJj 4 jUlU 4 ^-uli L^r jJ oL>cJ 1L4 j j__Xj C^J,J*Vl 4 jL>- ^ A3 

^ (jjJjV^il 0 jSol JJl 4j IxSol Jjj jlT J aJ . 4j Lpj jwb»u 1 £JLa»| ^>- 

*bL4 jJJ5 -bu 4^lwb>tl^l ^ l) j.J.^^Jl j jJl Jljjl Oj j 

^Ip ^j_Aj l)15" Jjj (^T 4 G-b*-lj 43 LaJ l)I 4j>-jwl! I Jj>- LIv^aJ 

^1 P 4 b ,,.wjl 4_J_Al]| jJJj OJlpLo _)Sj . 4J_^S\Jl ^y> OjyS" J_pl 1 y>- 

. \j& j J bT-jJiJ! d-’l jL^2^--! 

L» J-ip c 1450 ^Lp j^**j j J^-l j-* ^JbJl 4 U- (3 j j-^ J->oj 

L» j &j . 4 PLI 2 JI Jjj 4 45" ^>c_U j IS L p ji ^j\ jj ^>- ^jL_^-l 

^j^4 wL^-l jJl j* J J^J !^®l (4_w2j>c_jJ! ylijJl) 
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aj ol La Lg-<w2J L- i j\ x-a jJj>o c-d "S 

cl 500 ^Lp J jLxuj . c-aIaT 30000 <S y* ' — c/ O - ^ 

aj oj ^iill ^c^>-Ij ^1p ddo^p ^ c 9 dl_L& ^-wd 

.a^l^jJI j t dd j 

c.d?iAol LaAip cAiJlxJl aL>- ^ il J,l <3j jJl J^j c 1930 ^Lp J,l y>- 

\^a\ A_wv^j>tJj AL^Ca d*jALal J»xj>- . Aj>c flygU A^-l J ^j^JJ ^1 AlilSo 

(3 J £z^£>\ J dj\ L« d*dLal A^l J ^2J>c-Jl! CA^>- d ISd? 

^j^-Jj Ol^- 4 JS* ^ b yr y> j c^j-ldb £^Lj Aj-sIp ^xJbo l. . -g.Lj>- 

JS jjJl d- ■£>- caaj! jjl aL>- ^ il ^ L j>c^-s^I l)V^j .a l^a jl$s 4 ^ 

cOl £-- Aj jjLll (3^jj*V^ j Id Ip ^j_jjj Ia^oj>- >cji $A d> jilS" 

CAjwLodl Ajjv^d-I AjUlU jwL^a J>S"1 JSj^Jl A*J J C(Jl^dVlj 

^_*-yg| 0^ ^1,1 jly^JJ Axd*J Aj y* (3j J jlzj lA 

.AjLaj 2 j£- 

a)_>- jil cA_CAJl!| j j^AxJl ^ 03 C(_£jli“l *lil ^J_P J^la.L ALjP J a^| 

l^jj CA 5lS" AjLalS^ Aj^i jl A ^jAJ AjIA-U 1 dulj $-1 Ll Ob" c^l,j*VI 

c^jjjdxJl 0 jJLSI a j! Aj c^jA-vwJl A'i'i dJ SaS" (Jld-I *b J .Ia :>-lj 

LJAOj c d>o jAj L^j»IAj>cJL»I I Aj j A.^AxdJl aS'L.JI O j-^2 LaAlP 

aJL>- jil C A_J IjJl AdlxJl c-A Ajtjj .AJld! A_b»- jil dXSdj 

^ oAjA'VI AjdaU A ! j ^ ^ t A-Jfci j «. AiJldl 

ol ^j ij cA_d jib" cAxj! jjl alL >- ^ ('C, jL^-l ^^v£?l ^ j Jlj 

^ ^liL IdLp jjjjj ^j— 5 V ‘ "■*' a ::^ , 'J (JlSv Al Js 
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.^L* J (1) ULU j! Oj jiU o j 

J-o-*Jl J^Ua^S .1 £_*^AJ £_JjVI J^>“l ciJ ^ aL) ^SsJl C-J j—s » UU-iS'j 

J-O-fcJ J-alxJl ^ O/gll Oi-S* C i j^p*-Li.l a OjUj Oj-^pJ (J ^ jl jjl 

-Uj • Jj^' ^__U ^*' l/ ^'j j £ & j^3 ^'j OS-1 S^j ^1 y*2-£. 

oUU^fl ^ 1 w2>« j 4JliJl 4 L>- ^il lii>o c^LJLJl 4 AUl ^ j-J*-\ 

£ J ^ fW'j • ^1 j 

electricity (^L; ^S”) 3— <Jif jf 0l5O* ^j c— Jj jlSO* 

CCoVLU*- VI J «2*Uil ^LpI i^3 . AjjLU^f! 4_*Ul ^y» il>o LOUIS' l.g ^ wv-Aj 
^j/zJLaj tJI US' . LS 4_U«I jil ^c_ ol^U.1 oii« ^Jj>oiwwJ U>c^-v^l 

0<-L>-lj ,l)L^ 4 JS* ^ 0.2 ^j>- CL )lj^ A-l Jj>-I.2 AUl^- $-1 j ^^Jl ijl 

. UajI LlLIp ^jiy j c_£l j ^jU^« cU jil U 

U^S £<L«lp ^iU» ^J,l LSji-^i s-lllj U cJ c4juI jJl 4 Jj>- ^ il ^ j 

Lj! 4 j^jwU ci o-^-o» i w0>- i jU' uLL^iwwj 4 jUU j *lUI I wL_& j 

. Ll> j-j ^ lSj^ ^Jl s-lilj U j^Sol ^oULj Ji lb 

l-U COwo-^i ^__lJl COlSjUlli .4 jIS Jfl ojJi <^^Li*l OJ^>-l ^ *7)j 

^ 1,1 C_OoLx _9 4 _o^j 2 j jl ^Jl LOlSjUli Lai £ CO jJOjIj (i J-^Jl ^ o~U 
^pU^] J jVl >1 ^ IBM (®l cs' cou-p j ^->- 

(j j-aJ| ( j-« oUj^oji-l ^ 4 — $*>U*Jl L^-^>LL| OJ^J>-\ — 5>- ^j-4 L^ -oLL| 


: cH-L .^jiLllj ,jjl Jpl J j J) I,«^ all ^ OjUiJ *® J _pL) A_j fill 0jT ;LJLp Jcu~a 0 _poj ^U-^Jl ^^4 ^/Ls* J^- i (1) 
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01 ^1 -I 2 aIj jJl 3*^-<>-*Jl c^wvoti-l jL^j>- 

aS* jCj ojbl 01 jJ> . Jj>-I j jL^>- ^ Oj— S" jLzoj IjjLS" ^II — p 100 

JLaj 01 aS^wJI dolS” IdJj (.OjjJjLij j j*« 0 jjli *_g_9 tj* ^ 

■Aju 0 jjzi\ oLwLJLo-t!l A-JlxJl 4_L>- jb\ llL>0 L*Jjp 

0 J^r! jj^t> 

cJ-£> y J cb-^lS\J d^2J>c_jJl t_^wv^Li~l 0 J-gJ>-l ^J-scSJ ^SsJ 

jj j^yoS oj_^j>-Ij lilp olSjdJl dAi-> ^ Ip 0 j-ojLaJI n£ 

4_l>- s-J o ji ^£>- iSO J5" 3 ^ ^SjxJLo 4 Ul1wwv^» 

CdOjO^fl jaP L^2JU 1 gdflJio 4ls^ll V— OJ^>-l 4_l>- ^4 ^ kj 

o>prl dr 4 Oh*^*' 9 01 (j) L^bU- j-4 j 

a3 Jjd 01 oA-^d*.(^3Jl J *p*- jJl oblll ^ ^Jlj .c£ < ^Li-I 

. c«p>6ill j-& (_£ ^3“ oo^r^. ^1 p j^IS j^p jL^->- 

^1 ajL^jJI ^ J ?>~Jj 01 ^ c_^woj13-I oj-^j>-I J Ij SCj&j 

c_3 j-^j . 4-d 5 j-« Oj j-s^ 5 ^ wbJ_>- ^4 ^.g Jgj j cj C^>- c4juI jJl 4jL>- ^il 

computer ) J,l ^oiS' L»! . 0 j^>-b wL_iu>- blip j_j ji 

^ 4 ^ l JOLddJ . AjjJ^r^l 4_*iJl ^j^4 Lj>cjjJj ^d>cj c_3 l.g^wv-flj 

^jcdww<>3 . 3 jj— Si j 3 j A-Jj_ll 4 jIOjJJ 0 s^i 

^IJ Lo3" Olj c4-4lp 4 _xjLL4 ^Ly*2J Olj ^2l>cJ 01 Oil OJ^J>-| 

C^3j ^ Lj>cj j Jj ^J,VI ^__jljdi c_3 J-^Jj c^lll J 5-1 J j-g^Jl 

g- 1 Ofl.fi J I ^) 4ji-lxilj c--^Lww3-l oLLp 4_d 
^jj ^IO^Ip Ij-Ot! jl Ijvj 0 j.. -g.>-l j Ob I J $sjfcij 
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i7t J 


C^Lj ^- g-SCSlS" c43*^L»I 4 S\L» LaLC c— i jJlilj 4_wwvjjj i^ 3 jLwwJ.1 

.OVl (J,J Qlj jl?.l> OVlj — i 0* db j-o^l aSIaJoj oj—^>-l 01 j\P 

U-p John Steele Gordon 0 0^>- .sL^iSVl ^L_p Jii dij 

aJL« : c^l >-li $ V ^1 c.*^.bl dS o j jiJl o j-A 3 LS" 151 

A^wio U-3 b»! .if ^>&il Jiu L^Lc clOlS" 01 ( J ^ ^1 p 

OJ^-Jl ^Ijj ^ U-Up ^LJl 015* ^1 J-LP Jljj Ui cJ 

.(<^^>*i 4jIwLJ| LgJl cl 850 j»lp AjwbjJO 

^il J! L ^*^>r J_^J V oL^i)! Of J! Of Ljla ju/ V j 

4jL>- ^il J. <d!l J»>0 <0.«*3>- col J bULll Jj>x3 .4 juI ^Jlj 4 iJliJl 

J-o-ju C->I j bULil j 4 j^p’ ^>LJl 0 ^— aJI c->1 j!ju ^ ^j*Vl 

0 Jk>\3 ^ JJLd>- I ^5"jLi0j Of c-J^ 4 jU JS" ^lp 0l5"j c jb>c_Jl 4 5 II 2 J 

c(4 t w^j>c-jJl Oj—LUlSi) J j-g.b 4 4_jLt!l 4_L>- ^ll 1 jJb>0 ^-j .oJ >-! j 

01 j^p .^jj^Oodl 0 j-aJI 4 j! Jj ^ oAJij c(ojLw^Jl) j-& j>~\ j 

^1p J jj^ ^j__p ® Lojk^S"^) Ojl o^—bULl! 

^j-o^oj ^ j <L*Jl I 1 *jj jl (o*}b>cP J-p jl 01 

ol5" j>kX\ Jiu c Lo.-^.J-p l*JUol ^ ^_jJl old^>dJl ^jt 2xj' ijb L>.ag j\ xiil 

v ^1 oUiJi ou lis^j .ju*y\ ^jjij s^ur ^V'j J -^ ' 

^i_P ^ 1 AxjI jil j AiJlxJl 4 L>- ^il J ^fg?»*o 

oLiaiJl 0 jjfc> jtsl ^ ; ygd ^j| jviJl j jib 1 g-ow^Pwb Jlill 

bbl 0 J-^j>- 1 J C^l j j-^SCSlS" 4ju! ^Jl 4 !^- ^il (J,l J vs2j j j OiJ 


590 


<==mNI 


4-L>- jA J Up ^ y>-! oL-aj ji) ^ $^jli-l 5-lil j c <i j j_ 1 II j c^VI 

l^Jp 4 _JLs^1 oL^L^- <Jl>ol j^j ^jp j j,L>iIl ^ y* l.g.2>o c^-L-o j 

.OwbljxLl o$.Li^Jlj jplS 


^ljLu3u2l 9 iHiLcLoiJI IjLqJ 

L^s_C 4jL 4 2008 ^lp A-^ilxJl 4 j^L^ 23*VI 4 4j^l cpLapI L^J ^ 

LJp l)|j cLoJfcj jlS' iJjfc Jj" oj (J jAJ ^Jl Ol ^L~^*> 

4-« jblll ^ J& y>- l— ~P 2 ^y* *JjV 4jIj c4i?L^Jl J! J *Jl 

. 1 ^ 

Jj-Lp LJp J»_^yj c4jjLLl ^_jjU ^1p 4 s^>~L o ^Iaj ^ aIj 1 4w\jp^ 

oUUk^l J JJjL 4-Plai oLLaj ^j-4 1^-3 Lc. c 4_*3 jLl j\. P olwb^-'VI 

4j>t_jlj j 4 4_Jl j-*£p jj o 3 . JjxJl ^j-4 oL& 3 CJ Lg-iL" aJ 4P J jA 

^Llpj o j >-jjl.\ c_^S" wLj .4 JLJ e V! 4iUJ-l j jJ a!I c_L-Ail 4 j jjlj 

^p 4_Sjb£- ^ 2008 ^L_xJ ^pLaliVl 4-4 jVl ^jp Ojl *^1 — s^23VI 

C£-J^L J 4 4jj\iLl 4 x-LaJL cpL^^I ^j 4 4P ^J»^4 4P yo~£- ^y2S>r^ J^_j 

.iji-L (J,| Lj 4 4 -J_a_a1a-L| 4j j ^J l 4|%-Ji-^Jl cpLpj C^L-JiJlj 

l&ljl 44 Ll*Jl 4j^La3*V^ 4 4j^( 4j j j ^ 4 aL^- 4_Aj l)I y P 

£-L>~ jJl ^j__ j*~LJl J-L 4 J— j ^ Li .jJLJl 4 ^-Ip 4 

The I ^__j jLU ^js-a-wvS^I 4p d4^— SL 

jLdl J_^ ^^-Lp — Oxford Encyclopedia of Economic History 

obv^ii j \jM\ j j^-oji y,>*5. Jill ^ 90 4^— J c^l ^Ij^ — 
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bib ( j^J j jJ ji5Ci]l ^Ijj^fl ^J,! 1780 ^1 p -L*j 

.(JU» o-'j 

V p-UJl Cjt— ixJl Oj^ jt-Uall ^^b^lil (Jl J*L_P cJ J-Il £>- y ^ j— ^-Sj 

*)l Jj ji jlSol b» o^l*i .oL>- ^ ^jb lil ^ Lo..lg.iLa ^ >b 

jl t^yb ^-gSsJl ^b-N^i.1 jl c jbb 4 (^jb>c_Jl iJ jpxl]') j»L P 4jb« J5" VJ jj-b So 

Jju ^JLyflj ^Jl Aj jjliJl 0>ljL5o VI ^j- 4 yo.^JL* (JV $-Jj ^ (j 

llj j J.b.jl J ol plwb^l ^jA jbjL& IjwLwL>- Ijb^Jl A_»_bo 1 4 jjJh 

jJJh jl jhl Jj cojjtJl A-bb^Jl jj^lilLl ol> ^il jj b) jiff 


.^Ls^iVI ^^Ip 

c ^ bl^Xl Ajb^J ^ ool ^xJl c jb>c_Jl 43 Lb ^Jb JjVI l£j ^^ I 4>- j-bl obi£ 

^j-4 jiff ^J| A^pllyaJl OjjiJl jl >s-Jl 43 Lb oip j . ol jb>Ll!l jlffL-ol 

4_3l y>- & J jJ <Ji*J3Jl>- Lgjl \ <*S" c L_^iiP ^ip b^>l^ ^oJ^s-Ll Cl^b jl L__^jbi 

0wL«L>- 0w\5"Ij j V ^J,b<wj| ^Jl ^^L^sVI ^LbJl ojjt! I .1 b^jl 

^jP OjJ^J j ^-Jb<W>! ^Jl b«l .b« jlSs-4 (J,l L^-^>- JJ j*-l> jl wb V-9 0-\ jl 


^ Lfc jbo±L»V OjjLJl jJb j b» lIJLp j C4 JbJl 4>v^ j-<Lll ^jP CO>c-Jl 

.A-ujlS^ bL>-l j jwL^>o Jij o ^bL^-j Vb>- jbbw« 

^1 4*pj»s.JgJl OjjbJl ^p 4 jb3 i^JfcO c j\b_P ^»bJl j ^Jl C^blwb 
jJu] 4-v^j jj ^ ol ^bLaJl jt-^’l ^1 A^pllygJl Oj Jill j jbbJl 43 Lb b^J jJj 

oj j5ol ^ ok Ji apL« 3 01 4_LiJ-l ^ j .London Stock Exchange 
Lc^>- jj* d~<^S” . O^eJ a^j ^ ol ^l^LaJl 25”jvi ^IwCf-l c-> j 

^ JLpVI Jl^f aJIS” ^Virginia Postrel J j-^y. 
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cJbT 0 ji j^») : J jiJ cNew York Times y> ajL^^j 

A^-jjil 4_Jlll (_5 jL-«j 4jJjJji~l C->lSjvb A-oJj 

o ^SoJ aJ j-i.LJl j j..L> ^ ol j bUJl c^JLS" lij . (iJ jj_j j-J 4 s^?j jj ^ 

COl J cljO»“l O c4 plJL&Jl (^IJj ^oJLwJ j! L^J? /^Xj ^_U C J lLw>- 

0 jjU ^ J^~l jlSj cl 850 ^Ip o-i> ^ -LSI jL^J*}b! 

c^l Vl ap j-o^f j^5ol jL^jVI I Jj& . 4_JLo-^I 

aI? yiil ijjd\ Lfcj cu~-*-*J j cli 0 tlr 4 w ^- p J^" O^b- CJ Lb 

. A^pLLs^sil 0 j ^xJl 0 jJ ^xll 

^ c^JlS" AjJjJjbi y^ [j? 4.L>jaJ j! LaoLL* a£jLL» Ll&j 

1850 ^Ip jb^-5l L)b (• ’ Ct*J $J^£p o j-A Jl oL~*^J j ol dJboj 

j! y£* C|t-L*Jl l-g JtLyg OjjtJl Ji AiLb?^fb 4_J_^cJ ^ oJ>- ^jp L4b jbT 

Ij_>- ojJS" 2 ^JLp L^»L«I dbbf ^oj>-I ^iL*Jl ^ ajJjJjL) s-Lj a^Lop 

. * /? * ) I 

£-^»bJl 0 jii\ ^j) : J j_JL) Thomas Friedman OL^Oj y ^L* jj 
U 4pUi JSJi clSj ^1 JjJjbl apL^ o yojl c juJup 

iSo ^ 4 1 I jj& jj JJI 9 capLajlII d-> y>uij\ L>Jjp ^ :>- J . . 0 jLf>l 01 cOlJ 

s.b>ol ^oJ>- j\P yLwJl Cjbc>- 4j Jj JjL-| ^4 4_^L0 Adj 

. ( jy^sJ Ajd^J J 3 I J aJ t AaSvJ j-4*VI OjLa]! 
j ^ ojj jJl olJb j ^-JLo»-^l jJl ^ L?dj ol V Jj j 

O^Li C AddJl ^jA i^C, jS 4 jtf A>- ^4 o jjdl j C OyJ>L-4 J ju 

Jjldl J ^Jl^g-ll o$.Lj?l dJ^lj .^j ji j jj-owo^^f oljL—Jlj oj jj 
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J,} <_£ y>-\ a ^ (.Model T J^P ojE~“ UUdS'j cs-L i j-^5sJd 

ejjt!l 4 ^>- jj « JjV PIS' cl IjU (JlJ-l * US' J .aJjIa ejj > ^x ;./? 

(jljjSfl ( 3 j-x" (J,| C- J&3 o jll eU& ^j> ejjt! ! ^^SsJ .1 » aLUl ^ 3 JajliJi 

j*-g-U ^ 2 _f-la 3 ejj_vs ^ cU.S. Stock Exchange UUxj ^Vl 2 — Jill 

jJqs c 1850 ^»UJ j^SOl jUg_)*V! ^USl Jj&L 4 wXJL! . dal jU^*Jl j ^jUll 
^Ipj 1900 ^U ijy a jUJl ^ j . UIp ijyUj Uc» ^>Ip ( j>U ^ UiJS oi> 
^1 J- 4 I c^S'j^a 3000 A^Ull dal jl — .w*Jl dalS'j^a .aPP £_1 j ^ 1825 
ApliiJl dila yS^Z 01 ^jA ^'jS'O 4_lo^ ^J^JLwwO ( 3 J-wJl 

cl 929 ^pLajsJ! o cc 5 y>^ c^ j>-\ o j-« 

.Great Depression ( 1 ) (j>*Sol .sLJxJl) ^l> UJ cu^-Jj 

bjjjlj l^_ j 0 $.! s^l j (j jld I 1^3 s^j jl ^ li& 4 sjLall ^j_o3sj j 

oLj^-wc^jt-l >- c ojA> Jju VJ I >wL>tj i ol sA j ^SO b 

. C "-U L^wJUwWsj 1 ^ 

j t 2 J-!ij c^ ^l*Jl o^r j-« i£ 4j>- ^ cJU o$-L>- c U jwL>- j 

4 4_*w^>l3-l 0 ^-g_>-l 0 ^ j-s^? 0 ^ ^b*Ll 1 

A-J>- Jj ^4 J jV . ol J j cC J jO^f! 4 Ss ^> J 4 5 ^pljLygJl 

CUJ&:> j . L« ol ^- 4 0 j . Iglll L^- dr^" 3 ll 


toU-au jVl 2 _j1uj ls ^- o 1929 (*i— p otjj (jjS ^Uaiit a_.jt : Great Depression jI_4~53i (1) 

ol-X) jti-l 3 ji . Jl ^ 0-E>o jl ^ cJt^. 0 ^ 5j^ L < gl» VI oU jSf' j jS 1 jv^j j 

J juJl ( J5” (^^Lp I a_* jSfl jytl 0lS”j . <u^j^a*in 2 — stf jjJl jL^.1 olU) Lgjl 3j— >-jji.l ^5 ” Jj j Jb A_« jSn 

C^IUjLpj ^ yiJl -l 2 -'" 32* U> 5 ” c ,ju U 2J.I3JI OjU^Jl C,. yg<i>«Jl j l^L 4 OjviaJl tLo ^SJ 

(j«^r jdl) .ciiJuS” c_Jl jviJl 
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. aJjL& Apbii L>- ^1 p coljUL*Jl ^1,1 o jil o jj*> II 

A«oJj l)Lo-J2j jJ^^S Iwb cOljUL*Jl 4^J A ^Jl 

Ojo jj b» c jL>ol J jbil oJJ-> «w\^>tiww^ 

^jp apIJLaJI O-LL j\ 2] jj»Jl £-UjJj jjp J . a pULaJI 

0 ^ ^bJl ^&U-j . £.L« L^j15"j ojIjpj ® *bjbL*Jl 0 j-& ^Jl 

Liu 160 J 80 JLuUjb- jjJJUI cl 929 j 1850 ^<S 

j*Lp jL^Jl oJj>-j c a pULa!I oJJ-> j\ Cj~^~ ^ cajL^JI (_^j . 0 Ja* 

. 4 AUJI aj^Lv^VI A_*jVl j%-> <j-«j 2008 

l)j ail C^LIwb C^wL-g-Jo J2iJ) *cJj °i 0b»Jj ^j *>L» jj "S 

L« . aOIII oLadjL-l ^ *>bi43 OVI -X^_JLaj cApLaij Ijbojl ^jjjdoJlj 
c^U<>j>tiil ap j. o-^- j_& Lc| I0_& JT ^Jbill Oj^j 0 ! bL>- obix>-l 

C ^ L&jLj Ja 3 ^jlUj 0U b« ^xJl j |J Jj jjU ^ Ajjbl-I A ^iSswwwJl 

^b ^*j>Ig *«*j V ^ Jl a >bilJl ol ^jlbJl ^j ^>*1 ^1 A 3bb?^fb 

.(jj>-l V CjI^LalJO 3 jJLp j cOVl tabu L^jLJISsj J^oU- 

C JU-I jL^VI ^1 AiboUl j Aib^Jl JT j* ^J\ ^JU J 

cb> Jj>tj l 3 olSCjiJb ibtJl J 2 Jj 01 ^ 43 j bill 01 9 

^J,l Jju J-v^j ^i 1 .2008 ^1 *J jL^JVI xj \ 1Ll3 

. b>" Oj j^i 0 JjjJl aI^JSj 

01 ^jSs-C V ?A jul jJl 4>- jil b« IO^bL« (Jlj—^j ^1,1 I jji> Lj (^^j_jj 

s-lSLU! \Jyjy* 4>- jll 0Ai-> 0 j^o w\_A3 c Jlj-wJl lOjfc AjU-^fb ^ J >&j 

Ll>- jJ j-L^Jlj c-i ju oVLv^jVIj c jJLJ! L^- jJ jlSljj c ^-pbUv^Vl 
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lil_P ^juloJ (3 ^-23 (3JLL«Jl J L>- Loifj . Aj 

lijlj ^JULgJl ojjtll ^L« ^->- j- 4 c^Lj-2i]l ^JJL ^jls^j ^SsJ c£ 

j^-VI ^j- 4 2090 — p (jl ^ VI J — 

. aIjLJI <j-u LoJjI 
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(2070 J\ 2030 jrf) JjAJI UtaiJ* 


* h 111 P\$l\ :^j9j^jLDI9 ^j9^jIjJI 

^Lv^3*VI ^ 4^>-LL»j oj>L>- oljoo coLjlaJI jj^ 2 - 1 ^ 

Ojjjli 0 j Jj (^1 ^ i]l — LAj .<LpboJj>-l CjIS^Ss — Oj ^ 

^fl^lLa (J j Lxy b>- lO & ^r^-j c — ^ J •^Jj' '*’b>-j 

aj ^ 5 JS" ^ oLS' oL jp ^1 Vj 0 j^I0j>- by jJ wbtj ^_!U . o^— aJl 

wbwbJl ^ *»b V bjli cOJ-Si ^^^Lp -byS (Jbbl olS" 1 oT 

^Ls^ILa JjJj>o jl*> ^1 ba ^OVI Jlj-Jl c j^ -dr^' 0“^ 

?Lgj ^ill aJL> ^LJ i Lj>- jj oj jj joi^wu ^JslS j ?o jJLSI 
^O^LLa JsaamJ (Jlj-^*> ^ 3i J ^ Aj.W^H (jl I liS\-£ 

^lp O^lP I b]l~L£3 cj»3 i j^ I Jjl j boS*J ?oU Jj J jJl ^Jp 151 a 

iliVl J* :Uj^j ^Lk^VI *ISjlJI j, > ^ oLJi: Jjfyl 

^ <L5b ^1 JLo-pVIj 0“^ Oli br*J .j%-i^Jl (jisjJjj 
(_£l $lgj ^1 — y2-Sl oU jjj ^J l V ^Jl dJ-L c^^L-VI ^ I — c| 

Oy bk ^ j (Jbo-pVI 

^JJI (Jbo-xJl Ojj «>UM b) cAjj-lJI ^Jj jlk jJl (JboP- Oy ^ 

£jbv2-a ^ ^1 — Xj^fl (Jl o-P (J--*) °Jj — Vy J J ^ g-® Oj^j— J 

<. ^bbl oj^_>-l olj ,(jL>tll Io_a ^ (j j aij oU jj j jJl oV ^(oljL^Jl 

b^Jl Ajc>- y> lO & t b^j b^?b>- $-l5"i OJ bjT b^Jb 1 aJlj boJfc>j ^ Igadj 
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(j ^ — U» J>Sl 3 PjvyJ £-o-A-l CP>1 J-o-P OS ^X-UU^wU 

oJJU* 4_^l>- 0^1 ^ j—^ Lcl ‘— «~^Li-l 0J^->-l 01 ^ Lljl .olj Ll 

(JU-p'Sl ^ A 0^ ^^S»l 4 (J l -o^P^I Cj - ' Si t, - . • ^ Qj ^ Ul* 

olS ' j& ^wo-^7 ]& j U>- (JUp u OlS I J_gJj . L^3 Ol 

01 L« j_j fcj c J,VI ^w^Li-l oj j— » ^ I jjLp ^ J jl Ojr- . ol jl—j^Jl 

oLS ^i-l ^® 4-P j-o3f ^1 l. . -g^.Jua.) ^SjT. ^jUall c^Jjjltj 4 4 <Li?j (_£l 

. 4jI^J| ^ ^jLl>o c—i $ 0j ^Sosl 

0 ^ UcJLL^j 4j jwUil i,_ J Sj lO? ^il ^ JU-P QjfrS' 4 Ji3 Sl-LA d)l ^—JU^wLLI^ 

Oil jl 0 j >sjI jil Oj^o c-3 cLsLj I j &2jLj-j Jj j **>10--! 

L-3 j_**>j . J^LcVl ^lp ^ ^ 0jl_g_^ C-UUu Oj ^JLa jS* VUpI Oj^jJ 

cSi^jvxJl i?l J&S j c^UJLSl J^JUUl ^ U* jlkj SI1A 0 j— $0 

^c«l>- ^JLp <■ >-l ^Jl *^j ^ uv^Li^JJj c0 lJI Jl o-*Jj 

cjiJOl j (J jliil ^ 03 js>- jJJ ^U-aJI ^*j>- 1 j^*lg?*.yj ^SJ ctiAi* 4 4L0JLS! 

La y >- Olj c4J>-LiJl La^jUsj 01 J 4<L«LoJL!| ^LSl (J-P I jijjCJ j! 

4jLj J& i. Iko 4^LjL!l ^4 4_*.L>3 JS" 01 ^jP *^^023 c4jL0J| -LLP 1 

C^lj^l ( J^" v 01^7"^ Cs-Ll_J! (JLo-xJ 4 j^wjJlj L«1 . L^-P» 4 _a1i^- 

^jwOj 0*}L>LoJu $-Lj Ljti la .ol ^> jjj iclAL?!?^- j c4 aJL^- 

4_P^_o^- ^J0_>t0 0^05^ 4_L^^\iLvO I J^L^? ^ Lj>cj^ . LAj LI 2JL4 0Ll<>-^4 oILla 

(^^-JL^jIj £3 1 |%-^-0p 01 US' ^4jill^- ^Ja3 I j-4 ^ jJ^-\ ^4 4 P ^JJL4 

Oli Jilb J . jj j-j^S jL^j>- (^1 oljJjj Ij^S Jjl jj » I ^uV* ^r^Ll 

C-Uku j C^j^l ^>-VI J (^IwU-l ^j^4 LAji-P ^P 4jlU^ y>- jl 4 Aj Jj>- J.S 


598 


<==mNI 


0 j-«j-Aj ^-Ul *-& Ojj^Ui-l (j U olJxi.1 ^ib J- 4 UV. (J 4 J 

jJl l)I ^ ixj 1 a J-&J . ^ *Jlj Ll ol J-o-Pj 4 bb » ^Jl (Jl o-pb 

LJwiil oL ^ l) j Lo-*j (j^ ^1^11 j ^jy-^ljvsJl j o^ ^Lo-wwJl j 

0 ^Jl i^Jj jib ^Jl ^bai^*-! ^1 J-pb ( Jwojl!I ^ a j j :>■ 

oVI ^j>Ig ***o c (4-Jbo~vo! j}\ c_Jj ;lb j-!l cii-L o j . 1 gj 

^jP b>o (, o jJl 4 SC-J 0 ^y^\ yC-^>\ JJj Jla ^j-P 0 ^Jlb 0 ^ S z\j& I 11x3 

. oL) jjb^Jl JjTj l>bfcL>c_L4 Cjbt-^*VI 

bL c Jldl J^» { Js> c Merrill Lynch (1 ) (J _LlJ Jj^ aS'jA OjJ— *^ 1 
ccL jo^l aS^Jo ^Lp J jlJjJ I J j! L>c_L LgJl 4_b cj> jS" 5 Iji— 

ll) (JlSj .4 jwL1ai]| 4 flj jb lb JjijjJl 4_J_o_P ^ jbc Hjb J bd>> b^Jlj 

jLipI i cJohn Steffens j— ; 

J jlJu Jp J-o-XxlIj c b^lxil) I wly* ^Lp j* jbJl jLJd^Vl j4T 

Ob" 1 JJj . (lixj j-«*V aJIII oLj>JJ I jbS- Iwb J _^j cdb jb^l jS- 

d^j jo^fl 4^_wjo j">p ^1_p c3 ^-***^1 (_£ L^i<Pj! ol aS" ^ dJL! ^ Ll 

^ j aSC^ c C harles Gasparino j-^jL^b>- jJjbiJ c_d^Tj . 1999 ^ Ip 

uf ^ Lo Ij^U) : Jjij cAjjl~>-^l ZDNet C.J iS^> 


a*)Ix!i l g ilSjA A^L-i ij*5l>- l ^A ^ j, j i .i tA-iLp <uLjX oL«Jj»- a_S”jv> : Merrill Lynch ( j—-d ( y_>jy« (1) 
ojlilj oaI JQl ^Ij (3 ^-*’ •y~ a o-Aj tSs- ojI— »s^- 

j 2.2 LgJ*)^o-P ij y*&\ °J' j& jS\ ‘ASj’J-Jl -L*jj .(_$ iJL* C->L«-A5»- Jl A_sLsi9^flj 

cijlljtJl Aol-jaz^y 1 A« jSf^ 2008 ^Lp o~C a Ju l^ i9 ^ tlL-i -5 ^sxi-xl J3j . 

.2009 S~i L- 4 aJIJj LoJlS ULS” 25j%iJl -l*j ^1 j»j 
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2 1 00 j* La <Lji tT I 


(J? iaj I 


4 t dLP (jij L» *1 ^prj (J^f ^ 0 ^ jI jil 4 S"j\£jl 

.(ULc L^Jp wbJ_>- (jLo-p! jjr ^1 p jl cllj ^yL LaL>c^?j 

LouU C^j-dldJ (^jl^^fl ^4 £-£-^ ^y2-JjlJ ^Jj iji U^2ji \^Xjfc» ^ buj 

c^Ljc^AI o j5 JpLaiJI p-f&i i^^wv^Lil ^IpI ^ l) jJjj-u*JJ olS" 

-UjLlJ oj^Lo-oJlj jJJ 4j>-lJ-l o3 cOl-^il ^ JlS'jwJl jJ_L« J 

oL^ai^dJl cii-L ol c4jiJL^I . JSI ^ ; yg i LL*Jl 4 o j^LaJl 

o jA cJj*V oj^j>-I d-* L>o L4 Jjp i^Jijli? ^Jl ^ d*P dS 

.olS^Jl Jl 

^%-^-Jp 0 yA 0^_ >>Lo-wwJl^ ^Jl i^JLjS"" 

^J^JdwU V od_J>~ ^Jl 4_*LoJl j^TwLaj j j^-^LoP ^| 4^_yJl ^4 dj jll 4 

.^_uLJl j^g.d.1 j L^-CJ-aJ oWI 
S-ljA>> ^^ip lj:>lS o j5o ^3 j-*> c Jltll l 5 1 p cj-ii-ll ^ 

t^JJi . Jl v^J 4_^>dP jl d]dj 4 pL*j (J*^\ 5*- ^4 d-JjO^I 4 $\_do 

(^Jj>-I d_*j Jjd* l)V £ 4jL ^.L?J l 0 j_^j d_>-l (^jLio cOd >0 

^LaJJj . 4j Ll>- ^ j\ Igj ^^JL> ^1 4 *x>jkl jiS^I 4_Jlll cJ^h 4 

(_£jdu ^2j>x-Sj ^4 OwbddJ ^ j Ll £-ld>o C(Jjd4 ^Lo-^ 4 $.1^ £ 4_J_o_*J 

i^JslS J c4_C ^3-1 0^i^4 J (2 j ^j| j C0wd3-I 3“i 

o Jj>«dU ^ jil cIwLa £y*j *,/gll i— 3jvsJl J o^*j 

.4jJj 4J ^jl) 

C_^*-wwO ^-^JLopI j — lo^-4 Oj-^Lo^ l) 3 c J — lib J 

^jLv^J l) ^4w\3j 0j^— ^Lo-^ 1 Cd -j J-'-’^n 4^dki ^ip (J j\*\ 
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<==mNI 


( JJij y# j <LojI.i i>-U- i]l jt> 0 3 is Ip ^ l -^ - - • p 1 

OLa O j^>Lo-oJ| ^ J-AJ ^1 L« ^ oJ >-\ Oj^^o-^Jl eJijli?J 

4i ytil j (j^pLv^isVl j (jl j ^Vl (J * 1 j 1 Jd* c^iU^j 4 o^i oli 

j-v-^J^fl (J^lwXj^Jl 4»^3 y^S' ^- J23 . I Lo~ojJ Oj^jj^-l 

1^1 *V| Oj-\»Lo_^ ^S^Jj j} C^jjl_A JiLio J^lw\j 4 _a1^j * Q >o 

. OjUoJl J 43 ^xll j c4_wm j^P ^_^jIjLs/? Ijgjl 1 ^plJ^JLv^l 

jJl 0 y c ^a 1 ? J- 4 UV* C/* Cj— ij^L^l jli !w\ 

^ jVsSS {j^2 1 ^ & ^ 1 *jj c-^jL* ^ J^> J^lg.La ^TwLaj (j J XaIaJLpwj 

4jllS"j cC->lS\jJl j cJmJLojJIj cA-jIaJI (jLo-pVl ljd» 4_^p| wb^l C^LLo-*Jl 

^xJl O l.A^J 1 ^ c^ jlx-Slj cj ^L>tlJlj co^LJLSlj *ljJl 

. (Ijdu Ldx^-) 

Cd^O^I 4Sl*Jj l)V Jj j j-LaJ 1 (Jl £7 ^ j jJL»l*Jl I 2 <d>c_^ J 

4PjL> c^wv^Li-l |*_P ^1*3 . A^pl-b^fl j j-LaJJ 4_o-£j 4 o!S 

4_^olj L^jli cl ^-L^ww^ ^ (J^JLlaJI OwLpL -^»J 1 &wL]_Ajj 0 j«LaJ 1 ©IS"1 £- ^ 

jOj JVjlj J ^_£_lj 0 ^J-V^ j| . j J-LaJ 1 ^yA 0 JjJ_>- (Jl^ji>l Olw\ i>C_L^l 

Q y^>-\ oljwli (Jj>- \ j\ U S ci j_Al) j_aJ| ^ O^J ^*JLaJ1 lL* ^pLill 

.L<>-J>v'j \a\sla oLa^sJI diL Jd* jl jJJi 

t_ r ^dS"j jjjLlw^wJI c^l j! j jJl L?.a.i>cj l3 j_^ j 

CAjjdJl OLpIjvsJIj C4_j*SI jjl J_fcLdil y j*-£-J-P jV ^ Ls^AJ 1 ^-5 L-o-P' L j 

caJL^J^I 4j^^.L?J 1 ol^l jl Lod" . 4 _JL^o^I ^Jlj_^Jlj ol j! s^.^Vl j 

.(w-^’lJ^l 0 J^J >-1 oljwli cij j >»1 cbl ^Jlj ^il JwlU t. 1 .L? 1 j 
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2 I 00 j* [£. I 


i7t J 


V l-g-wwvjaJ jl ^5\_J LlL*j>&j La wbwl^ wL^- V l-*-*»LA-I 

jJk La jl clbt-s^a jJ*> La (^5^“ Cit-bc-L?^ jl 

Jiu caJL^J^I ol i*)L*Jl 0 jt> y>tiLl ^j^\s>xJ^ s j t \ bi,2> &j l-£ j wk» j 

jj Cjjy»L>tll 

aJIjJI LJLl-VI JP SUUr^l ai$0l JVI ^ bJJ 01 ^ ^ 

jolxll ^Lp *Lj cjocJl j*Jb ^twwjjj 0 jjLaJI ijli cl) jJLSJL yLcj Lo~j aI^-w^J! 

^ 0 j5LaJ| jw>_£J j>- u _^Jb J . OjOtlil A^L<>jj>-Vl l3I j^*)!\ J 

jb* jb .c_^vsjLL-I oj^>-! aip y>^ju L« j_&j c < to-uiJl ^Lp — u-l-Vl J ~ 
i]Lj& ebb li cL^ 3 (j-wJ V bcb?l j cJ^Ki jL> b j *>b?lij Lajb? j j JbLlI 

I) I V O jj j jJl Oj .ybbtil oL^J jl oUaiU jl ^bL>c_<JJ 4 >-L>- 

ap jo-^- obLp ^JiLC La LL)Lp yjLbc_il c-jLl^ l)V £y-&bc_Ll 4 ^Jl>o 

. jJl LoJb c_3l j£' K $\ j obL*Jl i^JJL jolj j c L^l j&\ j ybll ya os>X£- 

Axbob.! ^li jk3,^0 I l a Jj_P L>- jb? J Oj^j La J_Jj| j a^l I jjfc tjb 3 J 

Sa^L^I ol_j yJ o y» ob Potter Stewart Ojl j-e^ y jj LJxJl 

. (L&lj! LaJj_p L^s y-1 ^bl) ( t ^~ cL^jjj yj ^ cby- 

y Lj^jjJl ^UaJLj lIjU jjj jJl (JlaeL*»l L)l j*VI L)b cdi-!i ^1 p oj^ p 

I wX^a A-^jJ ^P cJ^ib- A^O j-a^l LuJl jS l)V ^ jjlS (jj^J y! 

II) l ya jb lij . Ll! $■! ^laj ya yjibtll ollA l)I 0 ^^ <La 

. y L^-flJl balLlj Jb (jl b jjli O jSsJ yU cLJ $-1 C-jU JJJ jil j jSsj 

apL-s^ olij da r w>- o^J^- j apjL — L y^lL? — j-a5^ j-Xo a 3 

I jjfc ^jSsJ COji ^Pj oyb jJ »J CjLaj j-*JJ ob^aj 4 a jL^ J 4 4-J^ 
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«HWll 


j jJLvoji .jodJl <LoJ b C^bb ytlll ^JJL O^b jb" l)V $ c - ^J>x3 j$2j* 2 j $ 7 

j) jJr cAjbdJ 4_aJb 4 jLj j 4jLT j^Lj 4(Jbll J*.*** ^Lp 40^b>clil C->l jJl 

£4jL*u J J_>tU Ojw» aJjL*4 J j >- 4^<>w^_aJw4 0 ^S\j L» LL c b Li_*Jl 4 

U^.J . j jJl ^ o jLp j 4^bf JiT Jj jU iblp! ^ Uj b o j*. Z u»j» ^ j 

J_a3 c^tJjbJl A *j >-! jA 5 j>iS~a] 4jj\b*Jl ^ AjlU 0 jodil 4 _jjj 

Ob - Jldl l ^1p - 1857 f Ip 2L& y»Vl LUJl 4_«5^>cil c—bsi 
J-^J obY jJl ^ J* 1 j2x.y*a.j l)I Ubl ^jSCc V **x!l 

. jl I j-A j\bJl l_ 3 VV b A-Jjfc>l Ij y>- (_£ JJl 

^ 4 Jl_P 4 _Ow5 j Jwli C->b Ax_L*> 0^1 AJiJl ^i_P OjJJlSl J klvo J 

col« jlxil ^ J^^°. j^j — cj o-^LJiJli .vii lbs" 

Jjjbj LC. cl £j_* jb^>“! |t > A^bil s^ljVlj 4j laJl ol £>- J J 

i b.bi) L^J*V £wLJL*iJl ajIp ^ \ 'j—^>\ o^LaJl Lc.j j .ajllju* c_JMj &l 

Cjt-^J 4^5 L>- i i^l aj j o ji J^Laj ^.-gj jJ ^y? ^yujdJl (jA—blxJl j»l gJl 

Lo-g-^ jjJl L ^wo-?>^ C_lku J . 1 Lai J ^ fcoLij^j C|t JJ J 

JSjjb bf di!i (J,| 1 4 j c c3 cb caJLJ^I 4jt^JgJl! Ij j l^i a 

. ^ ^Lg_>- 4_^l 1 jl>- 


cA-i yjl J 4 4 _pLLv^ cl ^Lo5b oLpL^? j! 1 ^2j\ I J-A ^ Lju 

^a^ jil 4pb-v^ 5LS" cjbll { j^> yCj c_3 j.„^» 

4(__^ ^1 4Jj_L« (j j-LaJJj ^1 jil ^y^Jcu^A JA ^bp wLoJ>J CjA j ^ 
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2 1 00 j* L a in >T I 


i7t J (^1*1 I 


JJLj 4^b>- ^ (Jb>dl lbjfc> ^ 0 ^L»LjJI Ob*j . ^-^^L^c-JoIj Oj j-^isjj 
Obb" -biJ . 4_Jllll ojJ_Jl Oj-l-OJ |t > oI-LLJI ^ *}bL>- 

J^lxJl is-ojJl IdJfc jou Jij (J^lll JjULllj cJjojJb 4_ot_v^ * g-jb^*- 

4JL> ^bJl Jj^Ai Pj c<— JM j.p jj ^aSI Oj-^^-pl jj L «Jjp 

^bjj ^lp I j-^l 3 ^Jail ^ j-v^l cob>&3j . ^ Aa^ j^JJ ^ ^_J Jl 

o j ^ 5 sj Jjlbj ^Lp ob! jjl J^-JLb j ^\J 0 *>Lj>c_o*j 

^ ^JjA-I sb jjVl *^Jj ^ JJ 2-4 c^b>-lj J^>- (J*^b»-j *^5 b>~3 

^ I ^>c_w2-J I jjl5" 1 * ^jOJl ( % ^J ^*-^J ^ (_^h^ 3* ^ j-^r 01 J . .^-<o>tll 

^ 4l^c_*il j jj» j}\ IjjL^j c jt-plLi.! ^ g.lLu*o bb VI j >- I J^>- 

. i LoJ ' 

^ jOb 0 oJ_*Jl 0>b 02 — O-LkL^- ^ Aaa>> ^Ll 4 pLo 

^Jo cObjb^fl 40-0 j^_P 4^ b-w«^j ^ ji.1 0 > LaL» (J^bj 40 (_£_) \\ 

4_uLxJ bl>b0 4pb_oJl oJ & £-oj 01 ^y* V-bj wb_ jjOl 

^ ^ sJl 4jOjbJl c_^ LS^^\bJ I oLoIa*« i **0^ l_>- c ^ p ^p lW' 

. 4^f will obi j-b^yi 4 _a1Ssj » jbSb Jjl 4 jlLS\Jj ^Aaa^) ^il olib Aj 

o-am ^Jfc> jLoJ^ s Vl I jjfc> JjJj ^1 j^l ^]jb>tjr. 4 aJo| IwbA 

jil 4_pbo ^ ^Li-I ol ^boVI 

^ ^jwsJI oVl t ^ ^-^til tjru ^Jflil 01 OJ-b ^ ^AA.bJl j-«Vl 01 ji-p) 

j\SsJl ^il ol5"jOJ 4-JjulJl 2b IS jJl 4_^>-l jl 4j5^-bb| 0 t>* d! 

0b IbJ . ^liJl iJ J ^Jl ^Or 0 ^Jj>o ^Jfc> ^O^lil ^ oblS* ^Jl 

C 4-0? I j^JT^ jb^l Oj j). . a^j ^J-aAOa 1! jLj->- 1 ^i*l jl 
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OMWlI 


Jj aS ' jUuii £c_Jj 4_J_4 j j 4 *3 jv3 (J*^\j>- 

jisl d^LSjo 

olXxll (^dJ-AlJl jJl ^ 43 .4_^jLid« 4 jL j2^c« Ljsjl OLP^-ygil 4 jjj 

toU^I Jj \ jjJl C-jIj jiwb" ^1 p wLodxj l)I c-J^>«-v^J-! 

^ULil ^ a — jI ^*J l jioJ jij . 4 j jJJ ol — 5 *iAp^I |t-^3 ^ 4 — ^U- 

oU'^lp^f! otal jjl Lcl j c AjjjwUl jl 4 (L^c_v^j| J 

cUl^f ^ ^-Jl jLj>-l ^ jjaJLC.^SLw^l OVI .l^L>cjLv^ L^j 

. C->U^P^[I £3 1 j-a 4 4P ^-o3f j>P 4^4 *V I (_£ ^ip C-jU^P^fl Zoj 

$-L>«j! ^-oj>- ^ jjj j 4_>tdjj 

0 JjwLi 4jj>- .wbM la & Jjp c»Jl3 4-jLojJI 0 jjfc jl J-Lj ^_SCj 

l) J jl^ail J Cj UlJl ^Jp OjaJlSl J PwL« ij CLdJ jO^fl 4 ^ Ip 

l)I aj>- J,l c^-*j j-p jlSol ^ J 2 J aJjL^- ^ ^ c4 <>JiL*J! d j-l>o 

JpUbMj .4«o^sji-! C0wbwl> ^>-1 4_x_L*> OjjJJL^j 4jL^jJ| ^ ^>LJl 

^j>c_*j J-JLdvJ.1 .4-oJxi-lj I 2 *j jj V A-Jl j-do«Jl 

4^SCi-l 4 jcLj ji jj 4 j»Jl£- £31 ^jp 0^d>c^jJ j Cjy L>tll <jy jail 

. 3 j^- jil 


cllloP') :Hamish McRae c$lj-S\* J^r*^ 3L23VI ^Lp- Jli Ljfj 

^LaiJi i^ji ^ 4 __jijLi 3 (oi 4 ^ixii) l ^y» ^.jgpyi 

JJ ■ 2 -^ ji JJdJl ; tjl i^\ ^\j* • (^iLdl lg 1 

^Lp! C 4P - ^a-oJ>c--<o' O^Px^-ljJl 0 jJlil 0 ^_—Ll^c_ll3 ’. jyS" j JwLiu 

•(4-^ ^ 'S^' 
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2 1 00 j* La <Lji tT I 


(J? iaj l 


I ^ ^ SL**/2 ^***<3)1 0 ^-iiLo-_Is I ^ ^ ^ < _LaT ^*^P bl® ^* 

J ^SlOOl J^jALOw® /%■■■ -g J yT ^j«® *Vw\_) ^p lO' 

wL^j>tJJ c__~^Lil oj^>-l ol5'L4 ^ j^*S" ^JJL> iJLla 015" 

4P ^ » a,!^ I»l 4 5" ‘ ‘‘a l . -r-^ ~^* t ~ - vOl ^ .4 *<?*<? ^*~ A . ajj ^ w\_o l ^>e_i 4 0.5 1 

J-£3 • (JV ^l*J VI 4_J Va CaI o~vC 0 Vl LgJ v - 4 la*/j| jj 

ji C^3j ^ 05J 0j A_s^ J^® o*>Luil J j jlioll 

olffbi aJjL^- 4 ?*0 jj 4 j ^A Jb® .£5 Ll£ 3 .^c__>-jVl ^ip (J 

0^wL3 1 L j^ L1»! ^\O0l ^ <-^-aJ . i~ ^U-1 aJ^I Jj 4_<^rO-5 I 4_>- ^Jl 

oLj^-l -L3 ^1 p Ia^Laj OV jO*0l ^j - 4 &j?P o j^rj ^1 p ^ L&-L® 

151 l® jvsJl ^ 1 jj>wb*o 01 7 OJI l5 -^p 015" JLai . I 0 a ^^Ip J_oJju 015" 
lj^j-?*6j 01 |f ^ »Ip 015" c 01 ja 0 jQgp . !j-\p f LajwL^ L® 015" 

s-Vj-^J . U J^»0 0j J — *^>j c4j ji 4_^Jw4 j 4 4^^ j 4^ ,/g>cJtJl j^>P ^ 

^Jp s-ULJlj oL>cjJl ^ ® I j^^oJLj ^ aIpL^j | 0 a J *3 { ^jj» \j£~gSj ^ ^j—J JJl 

£c_ll Oli cl — LA . 4 JIOI (JLj>-*}U ^■■■■^ jLl^>- Oa j ji oLJ~I -A *3 

.^>LJl 0 j — >-j o$-l y ^ 4ji-L*ll ^_J Ip 4j jJ5 V — jI-^ Ij^lS ^j-^j 

0 ^i-v^l^A j-wOl 0^5" 4|t-^j ^cJjU I -A_>- 4_L ji^ CIa! jLL$ j^P 44 A^A^-I 

015" J 4-A-^i-| 4 *Jj CjULcVI — Cj>J, >n^}\ Ij^o-IxJj 01 J *3 — 

01 oJ-'i Vj . 4 j>- jjl caIjI i^3Ljlo 5"V Li ^50 I ©jJ5 { ^y» j^S $.j >- 

aJ^w^wJI $-LJlVI *— ^ ^ 4jl!L 4j 4j>-l jj ^0l c_^w^)Li-l 0J— ^J>-l 

.^*3 Ij C^jOo 4 j>^ j J^jX-Oo O^IpI ^ Ij05" j>5"l 4j jj^v^ 4_>-l jj 4 LgJ jA>- 


606 


«HWll 


^1p 4j j !l 4j>- jjl lil 1 * j jjjJl ^lp 0 j $ jXJ ^ I>c3 

o j^_>-Ij a_p olS'L^- jl LJLJL>- L^du Lpr j 0^> jl Loj^^Jl 4 JoL£> 

UV. Ljjo>- Lj! jJj . <w v— - , jxL»! ^1 Ibjk x^lajljj) c— 
o JjtiLtwa jjj j Llj-xJ all JOoJJ ajJ jh+i ^y-t ^* 3 1 j a 5" j^JLj owLaUl* 

• (JjVl jLoL-l J- v ^ bJj V Lii c ^ aS* ^>- jt-L^ 

4 \*Jl wL^w^-I ol5"L^ 01 ^—^7 C ^ Lp^ 

^ aJuU Ji£*Sn J 4_j*SI jJl ^>- jJl OJ-L 2j J}L>o L_Xl*3 . 1 jy£ 

AjLO^ aT>- (jOLxoJj Jj>-\ c \j^2l£- UL Jb ^w\ >^L^j L^Jli 

jl JiLo.il y>nSj 1 4wUpj . l^JLyg LL» Jj-P ol j 3^_Jux^ww« ^J_p j-^" l*-X 

OJ-S-i -Xxj ^jJL jL^>- J,J ol jLil ol o 0.& Jw»» jj 

o-b>- Loi" c L?.*-vbJlj l-g olS" ^A-l oJJj iJ y>xZ* JS-Li jj_L>ej 

.Avatar (jUlil) ^-Li 

Livermore jJl j y y) J- 0 " ^>Lp j* j^y J* fji oij 

^LioJl ^^Ipj cAjjjJI 4^L»VI ^ cNational Laboratory 

The ( 43 jjls^il) ^ — Li ^ 0 v- L*L*Jl ^ jlj— >- J,J 1— 0JL>- c~^T 

J \jj..bjp\ jt-LiJl ^J-p ov- oJUJ! Ob J, ^3 jL_p I o_ij .Matrix 

Ol jJ jll £__Ls^J C_^-^L^I OJ — (J — ^ C-*3 jJl 3 

j_aLL« ^ >-! OJ (J, La I ^_jJl 0 ^. ■■^■J.l 4 v^liL-( 

£y* jj 3^Ljjk 0 jj s-Lj! 4L»15" 4_JLj>- 4JJwLo $-Lj ^ 0 ^ 3 ! ^ La!( 

^^-•1 C c^w^Li-l (^ 5 ^^ 1 a £-* 4jI c»3L*0>I j . 1 £3 ji 

l^al OIS" lSj^. 4^>- j ol^L^- Ob yl 4 j30 . aJLjLI Ajjwill oJ-L ^LojJ 
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2 1 00 j* L a 4j^ in >T I 


JS» i7t J I 


C(_^^vio 4 j>- jj s- j-sisJl ^IxJo ^ 2 j b»J_LP AjV !J &j . AjIjJS JjL^cIj 

$. i^__OL*j { j r * JjVj ^ 4 — )li 

Jj V 4_>- J-!! jJ-?r ^-4 Oji 4jgJ2.j oli clJ^Jkj a]^jj\ J j 

^LJL>- J &J cAjUlU 0 JJbos 4 -ws^Ijj 4 Jb aIz^j] Jj L^jLs^J « 

■ y y ^ ^jv ls' ^'j 

s-bj^ J 5*- ^1 4_*_Jlo ! jjfc> OJ ^ J aj OJJj ^i_P CJ alp ^1,1 ^Juij 

jjLi COljjJl * 0 J^J>-I .^v^v^>cJ Jl £7 c4_Jbbi 4 9 U 2 JI 

^y» *}bl j 4 jlL^- cb» l3- L^j ^ J-L?.v 2 j olj jj jjJl (_£ £__Lv 2 j 

4_wvi?lj j <bb ^ j ^ j . ob&L^-V! ^ x_jo ^i]| ol aL>tll 

. 4ib>- l I ^J»^Lp 4ib ) 

4j>- jj( jjaj 4 $*}Ip iibjfc OIS”” b! b» J jj>- ^jl * ^Jb» J 9j 

^ ^JL> ^1 c^-^bb! o j^_>-li .c^Uo^fb ^JjL>-li ?A_Jb*Jl aSILJI ^bj-3 (jy.J 
4-JbJi 43 II 2 JI 0 4^Jj>tI^o (_£ JJl 4 L^P jl^V! ^--\j>cJLwwo olS'l 2*tlb 

I Jj! ^1 ^ j! £j\ j}\ j ! Lo-L-^wJl ^Ota! ^ L&l ^_j J l 0 jJl jj—li- 

^ ^5^X4j ^ kJl s-LoJ-P ^*^>«J LpJ^I^J ^Jl o^xill 4jcw2_!i l)! J-^3 

oli C(Jb>- (_£l olS^L^- 4I5 \-JUj» J ^ 01 ^bV! ^y* 

4 JL 4^_Oj ^jOsJl 4 j>- jj( ^ Ip k_3 ^xxJl ^1 p jaO-J! ^>0 bJjJi 4 oy^>- 

.AjjjJl OjJ Obi-j^ji-l ^ 0 jJbj^l <^pO b^4J->tl^wO 
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<==m14JI 


(2100 Jl 2070 jt) 


cuJUl^IjJI >jb ( 5 Jjo 

co jJl!l ajI_p ^ cpl iSol I 1_a ^ LaLlJ^U owbJji-l oLj-aJI dJ L 

ll)J .L^-wwvJij 4 Jlo^l j}\ ^J_P J-’j-’ l '— ^ ^ tl) jJiJi 4jL^J l) J 1>*J Lgjl CU *?*“ 

jJ jj c jl L^jli ^jfc> j J pI 

S-Uj Adam Smith (1) d^<u- /ol 4 __ *^>j c£-Ul jJl ^ j— ^ ji — p 

^1,1 V j-v^j l— gj ^JLladl j jj ^_jJl 4 JL AjIJj c 4 all^- JjJ* 

Lgj o jjU oj^Lil c3 jbi\ *-aI ^j-Jolxj .L^-wwuij oj^ill 4 

,4_lLo-v»>l J\ 


iULLdiajJU-jjjf 

♦♦ ♦♦ v 

jJLl*j ; i^JJ^Jl j ( j_J? jxi\ (jdl jS ^ Ip di^<w jol wUp 4_JLo^I ^J l j <>jju 

C-J15" lili . Lg-Jp C-JJsJl LojiLa AslLv c_^I ( ^a O^J l)j^J b»*-Lp jbu*>Vl 
ilil^ »«*Jj (1)1 jS' La yun l)li tJJlj L^Jp 0 y jL« yS' L 4 4 3lL*> 

jli Jlllb j cc-^ikJlj j*}\ j jiUJ J^Ss^ ji-P j>: yfr* U-£jjJ 02lilj 

^1 J_LP aJL^J ji\ 1)U I U . y>~\ ^J,l OlSC-* oJLmO OjLaIj 1)1 jLjuajVI 


5j ^lij) 1$-. t^S" ojl*J ja-ly yj ter -LJl ^l^SV' ^ ail j c<£a_Jb£-.f i_j j_~li : Adam Smith c.- (1) 

.lioaPl ij jUxi cij^j ^ajl L« ^ja jy*i l. SjU js^-Vl I Ju>_) . (jf Vl 5 j jl )j (v^Vl y>UJ.I 

j^il ) . ‘ 1 .l! j 1 --1T<\^ 1_* j 1 ^ ^-Pju * 
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2 1 00 j* La <Lji jfii, tT I 


i7t J I 


. 1 I wl_& i^, ) ! w\_o . 4OI-L4 

0-U^ "*3.1 j ^tiill J 0 < l3o? (4 OUill aJL<wj! ^Jl) ^ w2jj 

C J^AIwmJ .1 ^ j . jli* ^>0 ^lp jlx-^VI 2*Xs>xSj jLJlj j c (3 j-3b 4-4 U 4i ^x-4 
T^P ^—*^70*^! 4 ^*^> (J l *1.1 ^J .P 0^ ^\-l ^ * < .wv 1, 1 ^ **> 

^Ig:««j J . 4 j jLflil jlx-^>Vl A^o^o 4-L«lS" 4i yS.Q j]g>6j j oUwlP 

. OI7J2JI j5"l Jj jLjc^I JO 23I 4 9 ^xi Jp 0-~>cJl IjlaJIj 3VI ll 

. jllsJl ^ ^1 J ^Jl ol>tliil ^.. :r oJ> r ^ip 4 jI_£J_SI Ij & Jj Jg.J c_3 J *x j 

col — Jjf j j-^JL^Il ^_3 j — *j l3 j-*> c 1 — fcwLPj 

c3>o lip .J j o->*il t^JuL^Jl oj_£j>-I jl c 4 ol jl col w*Jp 

(J*3 j>- ^j-4 j . 4-0^ j ^xil ^ J-3.I ol>tuil y$ yC^j c_3 j_^> c*3-i* aJUL 

^Ip ^wL^xJLv^ cOA— } 4_v^l3~l (J l.ygj^f 1 4_^iw\p 7} P 4^_wJwJ (Jl v^J^I 

c_3 . *V ^1 4 j>sj! j 4JLL/2 JiP 10? j ^*-4 ol jj (^3Jl ^tiiil 01S" lil l 4 j jjjJl 

*(,5^ J^” JJ^' t_s^ (* — ^ J>i ® Ji^ J— ^ 

.4jl*-s^ J 4 j ji J^Laj j cci j 5»-I ol^tlil 0 J C4jI^I J c 4^cJ jU 

c^-3jjJl 4-J-o-P c4-ui>- *^y~ l s^jI ^tL»ii.l ^w\J cl) ^-3 J-^J 

^^-4 j c (J j3JL^-wJ»I c^L>r L jj>-I j o >1 *pj oULJl ^jp 

j-oJlI| ^j- 4 j^iSOl ^Jj Jj 01 4jUj ^j-4 l3jbj ,^_LJl jLj^-v^I 43 y . 1 
0-li ^ t* 3»I c^j>)L^j*^fl ^ £± ,^L*^j*yi w\__jw\^- 4O-0-P ^ (_7\-o^>cjdJ 4 j^\ 3-I j 

4j jl_A-4 4 3 yu* cpl y» I j j $ y&J COJ *Il c_-^>-Ls^ j & 

01 Oi-li *Axj ^-^*1 c_5^"J . jl *-*»VI ijf 2 -^ jl ^ ^j-4 j-^j c^c— c^V 

4^J|^ l Jli2^JJ 
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«HWll 


^LLUI £^9 (5 jj-bJI ^Jl ^LLlll £1*1)9 ^Lu^l ( jj * 

j Jfc ^*jP .^*>1 j (jUsJ ^1_P £-b^Jl ^dJl <+-*i C*bJbA-l <d jig ill ^ 

^ y* Ojd^wJl J _P J j-l 4-dbjC dbl ^ 7*d.l 01 0 j- 4 oli Jl5 4 jI ^ J ji 
^1,1 (jlJajJl (£^\j J-^VI 0 jUl j-& Old liUg C-bjJ 0 jJ (_£b 

^Lp ^JlJiJl o^La^JI ^Cw\_aJ| ^UaJl J ^ Jj>-j co-Liu jLsc^VI 

. jA*)J\ \jjb Jd c— - wvLi-l Oj jj jou L-3 j-^J .\jjwb 4_P j.Lyg_ll ^j L,^?..Jl 
aJ a_^vw\_31j ^j\dd*4 *u b^-^ l* 4 ^J— o— p I 1^1 c^^dd 

bud-OS yy>^j yj 1 _d y» c Jdd-d.1 ^ Cr^ *£^1 4-£jLu? ^%Ju V c4_^>d V 

^UL* Old I SI s . LJllgja^- jl 4 JLoJoVI bJlSlki ^ 4 $d) ^LuVI 4 -u*}b> 

J,jj^$o| Jj y JL-jJ db_ ^- 0-^3 cd^>d V ^ j-J c^l y» ^bJ jl c-4 j_j 

0 Jj y (^wb!l ^balb o-b j jJl c-j ji!l ^djb ^ jJLJ ^JL^il ^ 1,1 di jd»LJL 

<^l di-^bj l_ 3 cjdd-dl ^ *(£j JdLiu 

lwb>- i^jddJj yA 4j*V ^bo-P j^P ^ ^-Jl ylSl ^j^2»-s^^sdl 4 __«wLo-P Oj 

i j\)u i aSL» ^wo-i-l j j £ d Jj_P ^dJ . \ 2 j 23 JbO j J-wo-xJ J j ^_J_v^ 

odcllll JLyg ^jdjT l £_Lj>- C£-— L^il dJ !S ^ I C.cC Jjb^l 4 d*Jto 

. x»*dj (3 bl^j ^J_P bj«Jl ^24 j 4_v^v^>cbl 


4joLc jjgn ifl^ <t icIq^ II it lifiT II 

♦♦ ♦ ♦♦ 

c^jLi-l ^lllj $-1 j j-^^Jl Jd» c jbdbVI 3 *-vol J oLiaiJI I ^J_lp 

y2^AS>xiJ 4_Jb<wj| j5\ t^^-wwO j . 4^»Lp ^1 L-^Uall 4 jL^J ^ J y>^> 

L)l (^\ ^ 4^jLp ^idod" C^ddl]l dbL ^bJ C_3 j-^> c4_»^dll o^bjj jl JCv^Vl 


2 1 00 j* La tT I 


i7t j I 


1>»wUp L?ii3 LgLUL* c— 9 j-^j c^jIj (J,LJ ! 

^^4-uL>c-^J| 4^*> ^^-1) c_^C^j c_3 . 4 ^j 4 *LoP ^lp J^Lb 4jl^ 

^ cJjo^fl A_^Li Sj_Juj j_oj^j" LS _Jl l5 -*j ccloud computing 

4^» .£cJ jJjJb jLjCb^J 4 OcCJl c4-jLwwJ-I CbLwLojJl j» IgJCa S-l ^>-1 

4JjUL« £3JJ (_£ I ^ 4 *jLb» ^ ^1,1 4 ^j j3-i A-JLoju JJ 4 djl^trfjwJl 

.4_J| ^L>o V L«^-LP 40 ^>J3j C 4j>^Lj>tJ L«wUP L?.fl3 

4-JLoju LloJ^jc* jJL cibo>- o 4^7 (j£ J ll jXl ^jP I jjfci o*-lb>tjj 

jj jLg-ST ip j*-^ jl cCbLo-lS^I 4ji-lx*« jl Ct^wvolJ-i ^]p ^ 

^jp co>c_Jl Ju y \ 4 jjp cojo^fl 4 SL-J 10 J o:; j*j cj j < 0 ^ j\ 

clliS^ ^jp ^L>cJl Lj>cjjJj LuSCc c_3 j-*» cJoLc*Jj c5^ . c^L* jJUi.1 

cOjd^L-* Cojo^l 45\_*Jj ^lp j ol« j-lxil ^wo-i- (J jo 5 j-5lj 

4xjLL« 4_wj j3~I ^^2.j . 0 1 0^2 3 ^ j Jl d*3 ^Jl JjUL* L?-flg £_3 Jj ^ > 

cLJj-^j>-^ 40 jil p ^ *J c»3 ,$.L> ^SsJlj s-lll ^Jiu ^UL) 

s-LJ^VI ctiJ-> ^1 CbJj>cj c_3 j-^j c$-l5"JJl) ^1 L» j cLc*a*}L»j clbljlj 
J5" ^ 4_uC^~ cl) Co jo^l oL>>LJU 3 . 4JOc« C->>1»^>- ^J,l ^Lj>o L» Jjp 
4jLfe jJi ^3 j-^Jj . LfrJl 1 j4>C2^! ^-jLaII c^Ij>- jJ 

1 5 y>*n C 4j ^PwLj ^ p»cj j^P^ . c_^*j13~! ^ ^ ^ 

.<oU>c_wwJl ^ ^j2Jj>o C^w^>l3~l OJ^>-l l> — Q jy L_^-^Cu 


j>p c-Ikli ci 0 y jili a^U-l j^Uaii j# yja: JJ jyi; £slk* 2 » :cloud computing oUcCi o jJ~\ (1) 

j»jJ *i»w5 -Xp r - T.- ' . -oJi o>L«xL-l jvij j 1^*3 j*-^ij jliil jl tlj j^^li jA,/s£. L^i) jli« |*j 

jtll) . 0l*-Xii-l dll' Jia Jl^jj 305” (Jl j ^ C 33 j ) - $ »»■! C°-fS 
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«wwJI 


c j5\ j c -A j i jJ^-\ oL>cjLv2> yS' L^jUV-pI d~-*j d^lVjdJl d-JLS^ c L^> cj jU 

4j (^JJl VI v Jl*Jl ^ o ^ol 0 * * * 0 j— 4j^30l j 

4jLo-i-l 40b*3 -Xaj V d-JlS") . d^UV-P^I i*illj 

i^3 j-^i ^ ^j— SO • d^lx^ll *->&>■ J *^>- — » VJ 4_jV-p^I 

I yc^J\ j I I j-alS ^jj-iJl ^j^>L>cJoVI p Ij ji d^lSjdJl c_3 yu 

jo^l aSL-Jo ^1p 4jj ^ y [j£ cii^l */9~**>\ d-J^ j-U .L^jL>cdL4 

.cii-Jl I jjcoJdjI ^j3JI ^jLJI ^wLp ^ k^Jlj c_3 ^?u ol Jl £/°^ tV 

. 4_v^-s^-^- oLLs^l ^1 j^-^Lo3“l 4_^>- d^lS^i-JJ I-L& ^ y *3 

,*■-».“ ? L< -lll 4 * 4_ll-— v-4 . 3 ^ (3 ^“1 4_K-www« ^jdj l-\— & (_)l 

.^J-JLl-wJ.1 ^ (J Jj>«JJ ojIjI bL^jaJl jS\ o ^0l 3 c 4 ^L-3-L 

jj-^IsJ c-^UO ^ 01 j— « <-3 jl^- iJL* d_5l^ c L5r 3li! 

George (1 ) Jjj jj' £r jj^t *j' j j ^Jj .Big Brother ( j^Sfl ^Sfl) 5 
jS" l5 Lp J, j — o~^ c( 1984) 01 j — lp J— oj^ ^^-dll Orwell 

C db^^- 4 ^J-S"" <•*>! ^3-1 4-3 yj*^j \ \t * **> ^J— <2d-w—4 l--^— \_w4 C 4-lS* VI 

d^UL&^l LgJ 4 jL^J V 4j— J_-*> JS\Jj oLi-l 0_>- 3 j cob ^jLl £-o-4jj 

Oj jl?J -A 9 C-JjO^I 4^s d- IIS' U.j c4 L-*-« 4-3“ y* J LP j . 4 1-ill j 

C 1 989 ^bp ^ 4 jI j^-P . db^-« ^ Oji tSL»y 4ljJjd« ^j^w— 3- 4j| ^ 


yUjij.Aj ^ii .1 (^431 <J jUi—ii .(jUajy. t_Ji5" : George Orwell J-jjjj^jj—>- (1) 

I (1984) j -^*- J j . J—l Ljj • (j^°i I j5 J i fj~° j—i> JjU y. ^ oblx^j aJjaI? .i — 

(jv-s’rj'll) aJLo^-I 


2 1 00 La in >T I 


i7t J I 


National 4_ci? jJl ^ jJUJl 3 ^^j- 4 c<Lp j-jAJI aJL^So! oJS'LiJ J *j j 

^L-Sfl ^ aj ^SC^p otal j— « L$iJ c4_J$CjJl Science Foundation 

^ L» (.A j oUUxJl j J j cdjl*-«lA-l Ja j jJ ol^l ^1 

wL*j jl ^Jlj . c^U-jtwwjJl 01^-* JS" ^ 4 SCjuJl jLicj ! (J,l 4 jL^jJ| 

4_JLJLiO aISCjuII 01 £-£1 ^Jlj .o-^jlj (j^"VI ^Sfl) 0j— ^3 

CS-I jSL^a. Jl QL>^Jl J CjjjJUJfllil J^2J}}\ jjA. a ^j-a (^1 Jcy^Vl 


4i ol ) Ldl ^jP C-^>tJl 4 J-o-P ^ ^_dJl olS"j\iJl ^ a 

4-lSCjd* OJ-L Oli C^lJl J-sAflJl ^ ^j—Z^lcL^ Lo^*j .^w^c-JlJl 1 Lt^LQg-flj 

iJljjfci 0 01 1 ^ >■ £*■>- clr^J • jJl j l cl j c jj 

4jL<>ji- jj Oj^s^-j ^j—i *ill ^t^l ^Jl (Sj ijy. o^— o-iww^ jlij J 23 4 o*J 

. (a.^^ j-l oJ-L .iJLg-iiV £c_*l^>Sl Oj-c^j ^-^Jl OAJjlj Led, 


iu^JI iLdLa-uiljJI ^Jj <t 1 gltiill <11 HanifjJI ^jjo 

4JLj ^1? Lj>- jJ jJ^dJl I gj jJ*j ^}\ Ajij ^J^J| ^p L?^3 I iJs-LwO C (jVl e>- 

0*1 jlSol 4 aL>o Jl cpI Jha^a VI J.5^ 4 ^j— ^J .4 -JL<wl ^Jl J o-P 

4^*0? ^J Lp l_L& 4 ^ (^OJl ^j^I 0 1^1 a C0j j)I? ?Ll I j^>- ^J 

oJJj Ajc^aj !i c»pi *yi ^j^lSx . jl ^ xjt ^vw^ij 4 JLo-v^i jJi 

^Jjl 4_^*_L-wJl 4 -JLo^>I yll (J ^ >di I IwC>-lj ^ j).^ JZ.A ^ 4_^>- Oj ,dl 

. 4j ^^jjJl 4 _JLo-^I jil 

c^JuJu w\ aj .^-LwJJ L^j I fU 5j/j! c^ir 

150 Jl Jl j£> C~;b‘ jS>tLJ ®^lp" ^j-02j2J>cJj d^jtS^ L^xJ l**dl oJ ft 
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OMWlI 


Ij^bO obL» ^ IjIb^J (JjLjj 01 ob^br ^Jlj . Ulp 
jlLjJl $-L>cJl ^woj>- ^a Lj VI <Lj ^*J l 4_^>»*bVlj . cio.v!g^ ^Lp 100 bL« 4 !jLJ 

(j,l £_LJl jlx_b ^j^»IjL>oI ^>-jjj . ^>-Lll ^ (_£.}Lp j >o ^ip OVI ^LJ 

^ ^j^tOiJl j c J-J23 I J^Juj JSlbbl £-bj ^Lj^l J^ 4 j^* J“^ j-^ o<Ap 

.<L^iLilj cj^l ^Olj cobjLbl 

c_^*-bl (♦-^ ^ b y*-^2 4j jjliJl ^j»j|J_Ll 4 j>^Ijj cjLtll ^1 _p) 

Ll jdJ jvs^l c^jL^- Jj ^L>o^ 4 jLj>o ^ jJ ^5"” Jjc>- c^bll 


aJULJI y>dL« <J,I a!?L^*j c_^Jkb jl lili ! 0 jJ^Lvjj . l 3 jdJl <LobLSl 

c-^LLpVIj J jI ^bl 01 iLL2j! J2 £A*o c-b ^blj ?JjI jbl { j—!&ju iS j- <Ljj 

c^JlS" Lgjl ^1 Obi £-->-jjj .^j-oJtll aIzl&Ij j^» j } q — aj J$ cc^iLS" 

^ c-^L^OL bLj& ^5b jl ij c-^ >^LaJl ^L*bJl JSIb« ^Lp a bjeJl ^ *b***u 

^l*Jbl JjLO 0 I jjlS" 0 jbl>Vlj b jbl bL^I j .j»bVI 0Jb 

jl c c-^b jl_>- jl c«Ajjo c^IjLw^ bliA S\j ^i ObSbS* .^LJLxJl ^Lp j ^>LLSl 

aJIp £_L*Jl OJb jJL C|t-> ^j-^J • C^lb-j> 0 .l j\ P Jj.I ^bl J-ojb 

l«Ji j^-pj c L^-O-P j j^j>0J aJ L>cj j *Lu j^a jJ jS" Jj*_>- (J>1 ^ 

. ^-Jl o-d&J ^LJ 

j . aj ^SCaJI a.JLo-^ 1 jJl OVI A-bLbl a.JLo-^1 J\ J >0 L® j 

^l^JJl j O J_) J jil oVl £— V La J-P I J ji^- ^LixJl (Jl II ^J ^>lj 

.aLLJI ^jblllj bLcVl (^5^ ^ jjd\ *J-^J t AjTwLflJ ^pliL^VI 
jJJ L*.La wL_p^» Lester Thurow jj j-j JL^J jLi Ljf j 
o^a_j>- ^ il j^L^il ^ & djljL^_ll^ 43 j^-ll ^Jl) lOj— a d-^L L>- ^j^db 
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2 I 00 j* [£. I 


i7t J 


l) ^ 128 4-AJ ^isJlj l) (_£^ lj OJ . .4 JjLaII 

j>-\ 05l LA .£t— Ll 0 jS ^j^Ssj 1 0^-3 OV 4 i?L-w^J 1 o-^.Lj iSoT. 

. (Lo^Aw\j O^u 

CO^bwL^ 1 lw^v\_o ^AiL^o—^O ^Jl I**** 1 * 1 I ^~*-^ I 1 w\_A jQt 1^1-^ 

ijr^- ^a 3 .£^>\ j til — I^j ^1 p 4 — 5*tLxjI ^jX_c ^ — Ll 

V t^piJl £til l)I 3 c^jUlj I^jcjj *^>l j tiUaj ^ Ip olw\_*il j oj ^rVI 

4j>ol jJl aJLo^JI o ^LJl j^ill 01 coj j-v^Jl o-L^j 4^r I ijI 

OLuajj J AjIp-jJ JJ J-*J ^j* 4 -\_>V C^J-^J| (JlJ-l ^j^Svp ^ipj ^ 

«2j-£-i“l (j-a tajJLp ti^LwwO y»l J — Aj C^LSj JLo-^Ij J^U” Jj>-I (j- 4 J-'—^Jl 

. Ap jJd\ 

aJ^L *- 4 i y-* ^S >>“V I J- 4 ' J-*^ £— J—^~ £■*) • JJ Jj— I — 

<-X»4^f 0 I A-»a^»s3 LlO I O^ J -woOJ i-^^“^Jl ^ <-A_v^i 1 A3 ^xXl i- * * /^ I C A_s^w3 l_lO I 

•(J^> 

c^l Jjtll j^x^o ^ jwo^aI ^£5*1 c_i j-^> cjl ill ^ Ip 

VI jl j-oJL-^l o j^S oLwo-Xj c_^»LiO jpli j SI . VI j 

^4-cjlSJI AjwULaiJl aJLj ^ laJlj L^>-lijl JuV j>!l cLa jL^I ^ 3 Li- 1 

c V-^o»£ . oJjOL* ^ U:>Ia ^J_>oj c JjiJl J 43 j jJb J*o_*J OLJl aI^jI JJ t_^l 

J3 ^Jl ^aj cOJ-j ^U^l j j^>j>cil s»lJ-l jL^->- ^Jp a5j^>c_LI ol aU.1 

L_iVVI oLl« jL-o J-i tAo-Jj oULoj ol L? jL>^- j L?.L>>- ^1 p ^ 

oli-4 V A*-wo2j (J j-o-P^il c— w^>Li-l cOljVj*^-ll ^j- 4 

LprLjlj a! j-^^wo 03 j^- ji*l ^aljOl c^lgllj j .oljV II ^j- 4 
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<==mNI 


ll)J ^Ow\jw\j>- jj s-biuj b JjIjCj bo-3 dUi ^^jSvJT V ^ Ip 

. bj\io \'^>3> t. J..blj I Jjfc 

c 1991 ^Ip ^) !Ajb c^lj— S^b» ^ji-w«bfc> (Jjli^jjJl ^1^.3*^! jlbJ 1 ^jj 

A t ubb-I olj^L^sJl c_^»lSs-4 Jj_JL^ ^il*Jl ^ jJb J j\ LJl.bj jj C- 

.(4_>s_ s j?l 4 _^j j«o-lll j\S"t (c^ba-L^-l) 

^>»yg»ll ^1 p ^JUlSI l 5^ .sL^sVI c_»*.*tfJ SwLio 0^*“ 

4_Jbo-^l ^Jl ^_Ap c£-i ^ ^LIs-aJI jI 1)1 s o jJL*Jl j—a ^ Ip 

Oj^>-lj c jj-LjJl c«jI *Jlj c^JLax jil 4 pLu^j OjjJ j-& $1) Aj ^S1aJ| 

(_3 ^ . ©—blu C»_-taX_Aj^l (^cJj . .tabu ^jP oYLv^jVIj u — wnlJ-l 

1) j-aJI ^ I tab c^rojwb J j ^ aj aJLo^I ^Jl (j,l A-jxL-wJl a Jbo-^l ^Jl 

■SL^IsVl jllp c Jj j > . J-C Jjip J5" £-—4 ^ jb-«Jj AlSO C Jj— ib-taJl 

c^l*Jl |+j>* yg*ll ^IAp tabu) ! (J j-Aj cbj^r jJ j-^blS j-^ob*>b4 J, £ju4 ^ 

tab— 4 Aill ^ 60 ^1 J *2 j ^iS^u A^tataJj 4..dJUdJgJl ^jl jll jl JU-ol C-A s^g-A>cJl 

.(^jjjuoul (j jjl!l ^j-4 C^bLjUtataAlJl ^S>~ C^b-OU-tataJl ^<2 11a 

ObbJl bJ aJ^ju <jl II *1)^14 J-^b . I jjt> * £j2j J jtaUl Lr Jixj J 

CA-oJ>c-s^ A-JCbJ^ I j-4 t^f-LLp V ^ g3 . A_Jlijl A-ibJl cP j£*-\ tabu L 4 A JL>- 

L^j j jj j .^il*Jl ^ s< 23*VI j*S”t UV. uJ* Aj b*oLv23l l)li i^JJl £__ ^4j 

^jl jil ^jp — ta-Jj cL^x-^ Ota) — ^jj ° ^L^jj>-! — p ^ j-Jl 

. jl ^ Q2> js>? jil AdJCtaJgJl 

-bu Vj C ^ j A j^-bbl L ^]jwb V (Jj^ II ^4 J J-bJl cl) I ta\ dj 

■(J-aJj J^bo ^_LJl dUi ^j-4 j J-oJjuj c ( J-*-Altata^oJJ I ^jjJ^I ^-4 
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2 1 00 La <Lji jfii, tT I 


i7t J I 


wLi cl-Uil V Oc^JgJl j-lb 4 l)I I-L& ^ l*jj 

. ^ jJLaJI lww^4 ^ (j jkj 


SSjlaBjJI 09 ^ 0 11 ^jx IjLo 

^3 l_Ufc> l) 4 >1 j ^JL j COL* jlxil Oj j _ j L_^c-vio Ol (J^ 0 . 

(^1 ^(1 — lo-9j S-l jJLfiJl)j (Llo-dj $-1 — UV-! ^ -A — 5>-l 

V dJ — djlj < o j — jjJJ! 5-Vj — * uy-i 

o ISULiJYI c— i j *» C|t-$-o-Pj l^www^ coj jiJl .ciiJi ^ ^_i5or 

Cj^~ ® Jj^ l/ oUjLJ j cjU jLij j»L»! c_^Ljl ^sju ^ c4 ^L<>jj>-VI 

2?^^ c3j^ l)1 

0^^->- 1 0 j5 . 4 _jJ 2»JL^-I 4 l^»JUx>~U 02 0^ j-^ i^J-lj ^j__^J 

Lj^jl g-1 j. . JLaJl Jlai^VI jj^a A-C.^-^-v^^ c \ j—£-£i j&s* 4 sj Loj ^|S" <, - ^Lbl 

OwLJfcijjl jl 3Cs»Vlj f-t ^lajJl Jfl *^0 -A dJ Lj 

45 C-J 0 J l^wvoL^-l 0 $-1 ^JLdJl (jLil^Vl 
(*-£• JJ ■ ls~“' J' 5 J—* 23 J"^ J J-^ j'-pr 4 

l)V cVjl -(J-^ ^ 4 jI 0 ^lalll CUjlS" 4_LwwvJ-l bl jJl 

0 j3 v? all ^S"j £-b2jJ l)IS" L« o^Lp J i^^xbM 

C-. 4^>U2J! ^.IgJO ll)V cliljj . 4^ Jj>tI_^wO ^JlS lJ$ jAJ jl 0*V l^JLp 
c4 jS* JjoaJb ^-^jliwLv^b lv^L« 1 j 5 IS" 


1 clj C(J J 4 AjlS^I ' 


l j jM-' 

4 ISCiJ.! dll ^— 4 si 
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<="1411 


JjjJlj jfcju 4_L>- ji, j£_ I Jj j . obit* jJl 

. AjlJL 4-I 0 _L& ^Ol L5^ ^ ^-ojJl 

^-LJl ^IJj>c_l^I oLwj^-jI O b cA^bJl J jjU j 
J* 5Uajl AjaJLS" ^j *b^VI IOj^ ^ j ^j-^j c^-O-^j 0 lJ 

4^3 bll ^ ^LP C(J’'-v2_Sl J . 4j A_Jbowv4 ^Jl . J>c-j 1 

^JLall ^_3VI Oj-^j 0 j-wLw^Jli Ijjaj ^ j^>- 3j ^^il 4 -J^aJI c^AJ-j ^l >tjj 

^ ojJ ^lll ^bjVI 0 j^w\j>tlwwo ^ .g i$sj cA-AbJl ti j-oJJ ^JLja-Jl Jl 

co obV j-5l ^ j . 4 j ^ sjaJl aJLow^I ^J l ^1 p jtOlS C->b» Jj>- £^1123 ^-LioJ 

^jl>- ^p jJ j-* £-b J^l ^ olj ySOUl 4 ill ^ 50 A^J 01 J .^7 

L» L^jIOj ^ciij *V oJj>tlll obV ^Jl 01 <j,l (J,| oJ-!i «5^bJl 

cOJ-J jl 1>- V I ol j jJl (j^j ^j-aj . (cOir^J^^ ( j-« ^aS\j 

s-LzJ^ ^Jli?jl ^1 s-Yj-& ^2 j*j ^1^ 43 j . -llgJlj ^jA-v^Jl ( j-« <L0 pYI ^-jb 

. 4_JSlSb 0 w\jJj>- oLpI-Lv^ 


J9^fl ^^Luil *h"ilh9 

Jl3 j .J jj>t0l Ijjfc bb>s_b2 (^Jj>“l (JjVl j ^■wOl oJjLkj 0 

^L^»-3l ^ <bc>- j*« I j-0?j C^JtLv^ Owb J->- C-’bj-fiJ 01 « jJl ^j- 4 0 j—$ 

J-o^xll o ji ^j-4 a — ill ^ 65 a^wJ cOlS" cjl — til ^1p .jj-^bJl ol — 

4-ill ^ 2.4 -^4 jJlj .^jlj— ^ ^1 1850 ^ J* A__5sj ySi\ 

.bjsjl 0 J-A Jl I jjfc A_wwOj ya^l I L-0 J-^J .^jljll OUj ^ 0jl-o-*J 

0 jJll I ^ ^rb^ll <j 0wbA> ol> j-« C^i-Aj Ail I 0>o jb C- jltll j 
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2 1 00 j* La I 


i7t J (^1*1 I 


aJ15" ap juo j-ojj LjoLaiS! 015" ^Jl oJ^iLl ol' V jJl J,l ^_£p £-_^LJl 

cJulbj ^1 p j Oj ^Ibi^l c*^bu iJjjj ^5 ls^ •(♦ ^bui^V 

^jp ^bOl . A-Jb jl *o>il A pLl^ ^ 

^lb.1^1 J oP l-Xxl^yw® OlS^ J «Lp (^1 tjb Cj* IxOl J l^ww4 

L^*Jj ^Vl 015" -bL! ^Olj j-ojJl ^ 0^>-l ^b^3l A^Lbj ^1 p j 

-b-»J p-fc g^J ^jjjl g? *' O- 4 Oi ^ y>*Sj* jy^j 

.0 A*^. j ^ b.^ ^Jl AA^-bil 

aL jbJl o 01) : James Grant cJl^ ^U^iiVI ^Lp J yb 

ji J j-*aiJlj g^_jbxilj ^JU^il <jl ^jlj— II ^ J ji^Jlj c£^b_)Sb! 

. Lpj-bM ^L^>30U ^«bbl jJ j-5bll . . . 4 g>-Lipb! 

.(a^jLvwJI ^Ip 200 -Jl j»Igjca Jl jb b>c-j>c_s^> IwLa 015" ^s>0 0 y* j 

^lp oj*>bpj .ciib JjSfl c5 J ~**b' eJblbj ^ jy5\Jl ^^£^>-1 c f J— 

^01 cjl5jviJl wbwbOl o ®Lai . L^-woii aU^VI Aj^b Ojj-x c0J-S5 

JjYl C5 eJi—jlbj wb-laJl j— jwU^Jj ^^2^- jl 4 — !boP ^P O. — p-c_aJ 

jjw« <LCJJlS| ^ygll ( J *lp A^Lbj dP^-1 J .A^^JP-I Jl A b aa^JI 

. *Lju 

C d0 ^-L^> (Jl jbi . I IwL__A Aj ^P- b br j^J^Jl 2Jb_& 01 jfr P 

obL^- 0 j^> c Jo-*-Sl Ar>“L^ ^ U - ^ ^LJl j» wbwLxil ^ Jib 

Oli co-t^-lj jj sb> .^> i ^JiJlb jJl jjS . ygJ 0l5^b^b 015" 151 . j »>i^ j! 

^L-wi.1 ^JjJlbj 01 i UlJ .wlL^Jlj ^ju^Jl ^ A,^g “1 OVI <J a ^-b» 

OVI ^b .Jj jJl 4j2.A.bJl (jLijVl ^-b^J Jj^ ^-^*b dOl5" ^Jl (JjVl 
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OMWlI 


^jL>- Jl o-*-LS I jj&j -c£ tj ^-A J| t fejjwLv^j 

01 4_lSA c 4^l^L« ^3 olS J-o-P ^ 5>“L^*> 0 ^La1^*VI l) ^ cJgl^o 


£t^v2J o-UoiMj 


.oJj>till c^LjV jJl ^ a-Jj>-IwL!I o-Al jjjj ^ c_^ws^jl 
L **—? l_>e_— A. l_3 cIJL-A (0^ w ^-'-^ww»0 Lyfljl ^ * *.wv 1 1 0 I 1 <jf 


4-^3l_L4 ALl& 0 I 4jj_P O^LaS" .AjJjj A J— ^J^>“jl 

jJl oj ^> t^_ll 4 jtjJLS! ^jLiull j*_P3 4 _SjL^- A •Ai-^ Vj .4 Alp 

(J jil 4_lL>- L?»cJ l) ^j!?»sJLwwO L£ JS"t ^Jp l^-^o 


V A-^Liil 4 fl.ocjAl C^LpLLyAI |*_P3 A l«oA . Os-Li^Jl Pj 

.Uj^jjA^f! -bjj^SljJl J$ ytoj CjL^jVI jll J^A J C (*J^ J-^l^J^lA 

^x5l j&T S j\ 4_JLp <_Jjjli? ^Jl ^ « wbJjJli . 4 j ^>S_^JJ jd« ^>-1 jA Al 'Jb > j 

AJIpI ^j/2j2j 0^0 L^iLio ^ 4 J_^7 V Ol^JjA-l ^lis3 ^ OjLg-4 o li^Ij 

^iSAl 3wl*Jl j3 y y* ^liai V lAl_*3 . LgJ Jl 

^J-o-p o ji ci^lSjdAl j.L?.y ^ j IAJ cs-I-aS"^! ^^j\jil? ^J.1 Cx~^* 

{jpjb Jl 3L>cJ^ (J ys*2j C-> ISjAl 0| . CP JI 2-4 j-£> L? LoJ*JJ 43 ^3C4 J $1 


.sl^AAl oV^ >- J ^^>&3 . ^xJ*Al lajJl ^.■g.>-^ r >6j V ( j— jAJI $.1 aS'yi 

.o ^&Al 4jLo-*Jl o J-Li t^jultj ALla 0 jSo 

C.^i.3-1 4 4 -pU*^^ Uju L» 3l y^3l • Uw^l J IJL^-I J U-wi AllA SO 

c ^l-s^i^Vl s-LoJ-P w\3j . J jVI (J,J ^JU^il (jLo-P c—AjAjj J 

c(^pLw^ jJj Jl iSvJ ^>*1 o^LpI) 0 j-JJb y> ^ Lp 

cA j^- wLaJ .s-Ij j_ ! l Jl ^ ^j wA 4j| I j_S^j3l l)I Jl 

Jl (JjVI j*LAl ^ 4 — ^pLlv^ jlwiL ^j^4 JxAlj bjjjl j oJ — > tAl oL_jY 
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2 1 00 j* L a in >T I 


i7t J I 


(J I jjt ^jp Vj ^ jJLp ol ^1 s <2,15>\ 

^1,1 a^pLu^JI Ajwo. * ^ ll I w\_aJ . 

^LoJLL^^H O^lpj^ 4«^- O^lp^f (_j.-Xj 

di-L o . 4 j 4 JUw>l ^Jl ^ ^ Jl ol pLkjiJl ^ 

4_v£> 1_>- c^j^UxJlj (_£^LA-I O ^JiJl ^ ol« ^sX-\ ^lp ^Lg-ll 

J_xj I Jjfc ^_J_xj c A-^U j>o3 . aL^_vh jl 4 *Jj\>> j J L>- L^J I gJl 

Jj V (_5^J C(j^ L»lx_!l (, -J J Jj 0^1 p| ^5\-C ^xJ c^ o-slxlJl ^1 IfijJJ 

.(jA-ll^lxJl l3 jjLv^ IjJ >c-J 4j jjljJl ^VjljJj 

j-J» L>il3 (j J ^Jl l)I ^Jju V 4_ j ^ 5\j*Jl 4 JLo-v^I ji\ oj 

aItJijVI ^ LcJj c5-Lo»i-*Jlj <. s»Li-l 

,^-J-cwJl 1^) $4 .wJjJl ol jJlaJI j co^l CjlSs 

cj>\jS^~ 4_^_>-l j^3 4 J o_?Jl 0 ji «. -jjJj j j* JLju J 

C4_*^l>- 4 jL*2jj .obwb>tl]l elJ L Oj fiJl 

4jLv^ ^Ip I 4 OjJj O^Lplj jl*Jl ^c-ALl* Jj-Ixj ^y» Jj V 

l^j ^ ^2*Jl l)I ^j- 4 ) ^5 ^-oJ^.Aiu J 

.(Oj-o-L*j (.Ojljuij j jj^UJl) ! j jjliJ (J jJLSl Jl jj L - * 

C ^-*-^T L»>L>^ c ^ j ^ l. . -O..S'* ^ 

L>c_>-U V (j-Q-^- aJj-xJI cx5l5^ lil L» *x*sxj J-JlaJI jl ^L>cjJl) \o y> 
-LoJixj Vj c l)L-«J^I 4>jL_iiwwJ.I 4_J_a>Jl oIjJ_aJI oIpLv^ ^>tj 

c^^Lv^l ^lk$ (_^l j|-5^>- Jp 

wUl ^jApwUil ^ jLtll c_^l ^C_s^>l 0wbwl> 4_>- ^1 >tj| I jjt 
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«wwJI 


. jJ ol jlSoVl 0wi)wi> o j jj j o-bi> oLpIj-s^ l)jjjL>6j 

£$Jb C-^>o Lo-S" c^LJl s-Vj & Aj 4ili? (3^1 c_** :>cjj 

.3 (J,J 0-bJ_>- ol^Li 


f 

|Qjo^I :^|9j^iLaJl9 i)9^ljJI 

jJJi ^jj> ^J*jj c jl *Jkl ! jjt. JjjJl j jJj*JI jJJL«j V ci__i— “VI • 

c^LJ! jL^I oJlT d . JUJU! JLJuJ Jl ^ J — *S*j 

jjij obi -/!'i\ jl j c<Ljslil 150 Jl oi J L^Jl (Jl J? J2 jL>sJj cl * J^p 

c j***)!\ AjL^J ^ o 5 j-Sl Jj J Si 

B( IUJI 

OLjLJij LJlil ?r-i j-^ *^4* .4 ; ^ojj>- ci^-wJ 4_J_o_*Jl di-l> 0 i jib p 

Lo-gj<-L« cjjIS^j c i-£* j-^r jl jj *,)? jtalix j 1)IjUI 1)IS^ L«w\_lp cl 945 £• 

jljiJl ^j^Sor c-)j>“Ij J«j>- 0j^— 3 (J*^->“j U-g ju jSo»-j cOj *-L« 

(Jjjcoj cj» jJl i/wsJl ^1 cii-5^5" t^Sj .^il*Jl aL^VI 4 »o3 ^ 

Jp ciill j lOj 8 l jy ^jlJj b Jl J v2J 4 Pj\~o (jJJalil 1 ^ •'1 . &zs>\ j C 

OILS' ^Jl cjwaJli .(j^LosVI ,j-« ^Ip 500 J 23 I -0 _pj 

c(j 2 j Jl L~“l J j) LkjLlpl; 4jt^lj 4 j j>r^ j^o ^L_jVI ,j-« ^ j— J j 

JjjJl lJ j—ivS Jl J-l J_j>- j* ol J-O j j_oP j j»_j 20 

cowb>-lj <L«IS" i^li^LoJU 1 £_l« ^S" 1)1 2J^i oL*-oJ^tll diJL> J-J*. 1 « 1)1 

^il*Jl ^jLomj c^l>tijw4 L^Jlj olp>4 j *aSCj 1)j-Lo-*j j* l)lj 
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2 1 00 j* L a in >T I 


i7t J I 


wIj>- jj ^]_Pj C|t-J-scJl Ip OJ-L OjS"j wLaJ . LgJlj^ <J,I 4 IS" 

.IgjtaL^I jX ^Ipj cLgj 

Jju jl) ! J j aj (^1 J>L* ^1,1 bjj\}\ ^1^2.3^! ll p ^L>c-v^-!i xS" I j ! 

i cjai 4 _Cw\_aJi d-’is" 

o ^ij <LpI jjJl o^L jj OV 4^J cJg-U^S Jib Jja—xS" 

^j»!j j_*j jlj .4 jL?^ 1*3-1 (3 o ji jj ^pLlv^JI jILjJI ^ $-1 jjJl ^IjSI 4_Jl^aJ 
y\ y*S'$\ j^p (1 ) jfy^i ^•xj ^1p ^13 4j^f U-g ,* jLil 

c^ilS" c 4*^501 J OJ-L . . Jj>-wUJ Owl! jil ^ jUu^wU 4_J,l*Jl 

4^P ^jJl ^^2 jLs^2^-I ^jw« &S* yx±^ O^n Lg-1^ ^J»^- C 4_JLP J JwU! 

^LU ^jI JJl J^l w3-i VI j c Cj» co^ j i-l ^ l js2j>Ai) ^_j J l 

4JL ^LJl ^ J &. Jl jj_> l/ 4 J3iJl 1 uS'Lcj . Lgj Oj-o-^3 ^JJI 

oUwbi- Js j c ^:^:!l ^ 4_JJ^i^Jl oljLgi.! 4_wo_&l Lgj -bjj ^__Jl 

Lg_x>3^>tj JjwUl . jL^J.1 I jj& (Jj*^ !! ^^ s>r ji p 

wl>- ^J,l lli ^pj I bliL ^Lwwoij*V! L*Oj-^oj c4 J-A*V! j-lili ^-Luts^ 5-! o-p j 

01 ^j- 4 V^-iJ .^L*-!l ^5L) < “* £cJJj C ^1,1 J^2j 

J*y^ (%-^p Jj-Jl di-t 

^y* ^Jjj . ^ gjl jLul ^J-P -k! j%-gj ^ 

0 ^-»>>^l*c, c /%— gj ! wiLJ ^pLlv^JI tj ^Jww>t^i! 4 _w^>Lc*>^[! 4-j_Jl ^ ^LoJi^j'VI 

^-gjL» ^sj>- 0j 0J-!-ijj c^-.-g-wwjaJ V 4 IgLJl) jl ^wuiJl 

ol« j£L>- j^! (j 4 <• Jljv^Jl 4jLj>- Lg-o-^ oJi^li ol a j>- 
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«wwJI 


.ojjJlUj ^JLp .Xo-xxj 

oI*XpImJJ ^ I -2JU* ooJu oJ ojLaJ! oL« oJ L o\ Oj^til ^ 4j 

Heidi ^ c£A^*J Alvin jSLLj .L^OU? ^^-Lp cc^yJl LgJ L^Jij 
OjJj y j-4 JiS\ ^ixJl JjjJl c2000j 1950 Oy. 4 —>' Toffler 

viiiJl Id Jli) :l ^2j\ Lo-^iSO ,0j\ <LaJ! J jALJ oI^pL^J.1 q « jV 

I jJl j L« — ^Il*Jl L)lSs w*j cJLvisj 4j! (^1 oLwwJj jl J^a 2.8 y>^ 0J !l 

jLLa l . l i]liA uVj^ (jy. ^ ji J5» jl c£jb*o b 0 j2u-sxj 

.(LL»jj Jj>-I j jV Jjl ^1 p (3^ 2 - 4 ^ oLoJj 

i^_JlJl > *J Jj>- I a jJiSOl L__^i5Cx 4^« J jj Si j! j S^il ^ aj 

J jJiJl Jju Cj^ * ^^Ouil U~~^ 2 j£? ^y» *V-b c4^jLJ| J jwUl 4 L^- 

c— iLlall 4 jL^j ^ 4-j^JjJl 4_^L^VI 4-Jjj-**il ^ »n 01 -\jV cJ-xjdlj 

J jJiJl 3jLw*ll ^bdj . 4^101 J jjJl (2JJ-> jjo 4*o*bo>- 0^1 *3 

^Jwwo-Ip blj ^ c4^^^ ^jllJ^pI bl) i^wLaJI j ^_jl_ll 

olw\pbwJ.I J_Aj ^y» ^Jj 4jI b & ^JLxjj •(*-^Vl (J,| cJ a-v2_SI 

JjjJl v^JJb oJpb-w4j ^ip y£ ji\ ij^Svj 01 L_ C 4 ww 4 LlJ\ Jjd U 

. 1 wd 1 ^* y A ^* cjl^ 1 IpLw? 4_^wO-Jj ^Jp 


|0 1 g II ^jjo ojLqjuai^I 

Lgj| L . cA a jjLjtll 0j ^y> 0^1 ‘^LJl J J J !l 5 

.oVL>tll £jJ* wbwbdl Ijb 4^4 J_aO.I (JjjJl JjL^ - OwUll ^J-a *lg"**Q 

wLc 01 — *>L_t4— cJJl^Jl olfT ^_JL p Ob' cj*J_Aill ^iLsdl ^ 
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2 1 00 j* L a in >T I 


(J? iaj I 


wXl V 4_w«LlJl (Jjw\Jl . IwX>- OjyS" AjiI^Ij APjJ^ jl (Jj L« ^S" 

I Lj>- jJ j^Xj jY ^ — Jl $-L>Jl £^oj>- ^ cJuL^Jl j. . .!?■>- 
.a^L-I A-jj jl J a_>- 1 _>- Oj^ 4 A_^ij ^Jl ^ J jjiJl L^jSCc 

lj 0^1 P^f Aj>-L>cJ l. ■ ^ J I 0 y £ , 4 . .al 1 ll l) ^ l. - -p-S"* 

^ ^ j&S' JjLU c*^Aii^3 . ASOl^l! a_cj_a]| a^Lvo^I l ^ 

y oLLj*J a^oL. Aj>-l_>tj j I Jj>- AJTwli LoJbUiS' J cl) jJill l)-UJj l] j^j 

^j’uLfc wbJ^j AaIXj 0 jX^-j j—Jlj .A-oj^c-s^ Ij 

(JjwUl jj~ J3j ^ j .aJL^VI I -o-gJljj ajsISvj ^ « ^IpI (jy-^JLg-^1 

COL-JLJl 6i>l ^1 4 _*j! j 0-bwl> (31 aj| j^La A^wi s-Liu j A^Ul 

c_^JL^Ij O^lai.1 ^JLp cJ^-ol aJjL^JI C^lj^-wJ>cJl]l yy viJJjj QXJil. ww^j 
lilc 0wbwl> 3^ ^ * aSCj^ s-LiJj AjlI^o (j ^S\j Jjj . AjJlJl J J ^yLs}\ 

. l) ^3 ALa L&^lU-ul ^lil c— «* w\J 1 Ajii^Nj 1 ^J«3l 

c ** 

CX*5\J jl O^LaH^Vl -Lij 

j-Uj j%-Xj ClIAJ-U Aj>t-Jljj .L^iLjI OwbJji-1 OU-ll s\±> -Up c-4 y*]\ 

. <y ^j«Jl yb (_£ jS OwU# $.1 A-uLv^VI A_al5\lJl jwj $-j^o 

AJI-U- \j& yS\ j (jl-^Vl jj^- 4 c^lSC-U y SI y* O-U^lj Cf^-i 

(j- 4 <—■> 1 ^5ol AJju J5" ^ « o J^jil^ww4 cil ^ 

.jv 2 J-I jl5s-^> j^ 4 ^lw\p| A^oJjU 

A^Ul (J j-\Jl L^Jj>tI^wO j! y>~\ aJl^o j CUijO^I aSCUo J xjj 

L^SCjjI ^Jl $-U^>-Vl 0jj[s>tLZ« C^J--^--A,l J ?>cJ Ijv^l^- LSj jl? ciiJL^yjJ 

^ S-lo-UJl ^ip jl5" C^— s^lil .j* ji-*Jl J^f (J* CeP^—xJl 
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OMWlI 


^jI^j ^wb jj ^Jp ^I-o-ipVI A-w«LJl J jJ Si 

l0_& C^wjJl ^cJjU ^^4 j»lP ^d>- J — y.^J^ *\xj O^lp Jv< 2J dO lb" ^ ill 

C ( j^2-s^->tl!l O-bwLi ^j-o-ill Aiijfclj objJwUl diij djb* J .^L^l cJls^ j OJ 


Oj 1*01 olS'j . L?.a3 ^^^Jl d^ld^ll j-^ L^ialSCj J©*>&i) ^ I0J 

J-oJ^Jl JjwLi jl cljjj 0 01 wb^Ad . J^>cjd*^4 4_*Jj I J 4 I C— 4 J«Jl ^j-4 jllp 

• ^ l/ l/ (^^-LS^ LT-^ 

wbu A-jxJjtll oL^o/Vl ^J-P (J j-yg-J^I o s-OO-xJl JSI £-*» y> ^w^l cOVlj 

*^jj CjIl*Jl J$ 0L^» c^l ^ cdb jb^fl 4$wi ^Jp aJIj JSI 

(j\jJ jP S-LoJ-P ^4 Ojl Xlll ^Sjj>l < J^4 Ljgjl db jO^I 45C*-Jj J\ Pj . JjljL* 

. 43 yu> yj L» i] l_LA y^-t) 


OAjyj ()jxl fcdLo Jj-qj 


Jl 


(_£3lj 0l 3 dJ jSb Lo-S"j . I .-g.^pljA^4 ^ Lp 4_>- jl£L* J JLd*J>.l c_^l j Jl 

4_iLdP oLpI-U^ ^ ^lll 4-Jllll 4 fll? dl Jl (J^_j>cJj 01 0 ^ Ss0_o0l 

4jlxdJl (Jl ablj 0 ^SjL-vJl y .^.p s-L^bl caJUI ^ j <L*Jl ^ Oj j 

c^jUl ^ >1 flJ ^ JjjJl </li . JUl ^lil Jl 

jollll ^|jj>d^>l l.^.0X-C ^lll J jjJl O0i-> ^il*Jl ^ ^oJiixJl (_£ ^JLlI dJlS^ 
^-b?jl o jL^jl j j-wJl ^L^-VI OO^Jsj 01 .jlUJl ^l^ol ^ (_£ ^s-^oJl 

L5^ J jwbJl o jSd^» 4 ^Jl!I Jl j» J — Slj j ^-dJl J jJ_!l 01 

.L^- ^J y^S . llj ^ jJLjOI 4 jI_Pj J 4_^xdJ (J-P OjjJj -Lodso L4 ^-£>J cLgjbU^I 

^lll J jwUl l..-^Jl ?0il J^idwJ»l ^ 03I j Jl l^J (J Jy*^ (^5—^1 (Jj-^ll I * 
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2 1 00 j* La I 


i7t J I 


0 Jj>dil d>bV d Jg3t>- . AjiObbl bib I^Lj>- i] jj lv*> 

dbV 01 4 *LjL>- ^Pj ^7 jJ j-^5dJlj ^ J-5bdl l-gdodk ^_J P 

J.C. y s Z\ j^bcj 1 awUp Ajj jil ^ 0 jjb L* IIJIp oJ >dil 

^*lp 0 jlg-i! jl Jj>- 1 ^cJ Id d- Lj w\_A 3 .tdLwv^lj jil ^ ^ j IxJl 4 .j^vbO 

obY jJl ^ blip j-Op 4j*>bJl ^ cp^bbJl 01 (. Jlxll ^Ip c 1991 

^Op x_>I J\ j 5" jilj oLob ^ ^JUP ^j^^bt-l j5" jil ^ 0 jjb oJ s>dil 

l * -g .O> y 015" ^j— j-Ul co^L* <p*>L_kJl J^3 <j;l c^» j— L*Jl ^ 

j-Lo b j-d oljL^VI JSjJj .Jyjlil Idl Z J Jl 

I jjfc 01 (J,| y* Lo^j! bj& wb Vj) 0J-b 0J 55 

4»^0^)<»XJ| ^bl 4^0^j<»XJl ^bl 3wLP ^^ 4 1 1 ? 1 ,fl * * * ^ * 5l 

015" ^ t U jj 25 1 £-b J jVl j5"^ll ^ o«.L> ^1 uv^ ^ 

. ( biifl Lw»0j^ 0»JJ 178 cpb'V ^-55 b 4>^>lj.jJl ^»bl ^ 4 Jp 

dbV jJl 015 Cc-P^d2jJl ^ I Jjfc> |tP ^5 c jx! ^ <bl5" jJ uj 

. b^- ^J j ^ j_J_x_!l ^ 115 j3 -L^ ^1p J od»b o^\ :>dil 

o J_>dil obV ^Jl ^ Or 4 I j-Xi 0i j-b b» JJP (J jjj c_^>c-xJl 

OJ-b^ 0wL>dll dbV j-!l 0J .(J jJLxSl o 0j j-v^ ^ ( j-« 

<— £ jxJj cHIB visa (lj^ ^ 01 j ^/bi) ijJ * b : cbj^> bb%» 

jl c i^jk! ji 0J5"*^bL«! ^ Ip ^y^jv 01 lili . 4 j j5^xJ! ^b 

Jj jUl ^j- 4 L0b5s-C co-b^i dxJp 43 yw j! c ol j jj 

S^ApIj wbwb>d] ljwbv^4 I Jjfc. JO? Ji J . 0 jyibJl OJ-L Oyvib-4 J J 

4jI y C(Jbll cO ^5s-wbwJl ji . 4 ^S\j 4-j^-bJl 4 o ^ll 
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OMWlI 


jljjU 0 c^jjyrLfll c-^JUrSfl c j-^ 9 4_dl ^ 50 

^-4 Ail I ^ 50 01 ‘■^t cl Ajv*>Ij oJj>dil obV jJl {£ j^^a ^Ipj . a l^JIj 

obV ^Jl ^jb>- ^jJ-Ul y^b^il Cj * ^bj : o2Jl [j? oljj^OJl 1? 

City 4_o J_4 4 303 1_>- cbgj J-o-pl ^Ol 4jo»bi-l . 0 -A >dil 

j-a 4 __dl ^ 100 la_* cUniversity of New York 

.c»^ob>-Vl ^jj^-b^ll 

j*-£-o-Pjj — b^J^ Ojw>llJl cllb ^Udl ^7 ^^Jl S-bj2pl ^200 J jL>- _i£j 

jj jJl 0 j-o-fij V coJblt jJl ^jP <^u$o j~«Sl\ ^ . -v^-aj — 

jA 1 iJbjfc> l)^5\j V 0^b«i .Av^li-I 0 jyibll ciib A*jJj ^yLoaJ-l 
cl) ol j ^^JLpI i^Jjj L ^ 1 p ^ 0 

LlblS" wtij .dl !5J 4_>t_Jlj O^—pbi 0 \ gJl lol J 1 4 \jy^" ^-jJl ^ &j 

J^Jj ^ 1 ^ jb^ j^.bcJl (J,! LVI jLisi^J.1 ^y&i a>c_s^1j 4_a_JLl--l clJ b 

^ybl IjJa\^ 4 jbio» o y>^jb 0 jjli y: J jb^ b»Jnp Gerhard Schroeder 

1 j^oS'j ^OJl cilbjl AjLaJb oO j aJjL^- c bo ill ^ 

o j-*j . c_Jbll? jil ^jA bo ill ^ ji jll OllVI Ob 4 j&- (J,l la & 01 

V L 4 lOlp 4 jI Oj—S'O cpbonO ^ blsjl bo 111 ^ Oj^ anil (.(^ j — >-l 

JJij ^y)l c_£ jJL^J .1 Asoij jJl cllb JJoiJ 0 j bfe^-4 cl) ill .iJLjfc 

0 ji^bJl cllb ^ Lp ^jd-v^bbl JJ ^-L^ll ^ 01 .clU-li 4 0 jpbi 

oaji-X^- ^J-^p Ln'Vl^- O^^nno Lclj c ^ ^ ill? ^Jl O^-l^o 4. . bl-l 

. 1 a\J 

obV . c~*£ja $.I^_j>^I ^ja JyS " I d^-s-w-J ^ 01 j ( j— lol 0 jyib 01 ^ p 
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2 1 00 j* L a in >T I 


(J? iaj I 


Lb jjjJl L-JUrSf! ^UipVI ^ l**~o V SJb^Ll 

jli IbJ .^jJJl .3l.yg.3l 3^^- ^ wLLgJlj Qv^' ^1 ^*Jl ^ j^xxJl 

C^bV ^Jl l)I ibjfc . jl j o-ioJ^Ai aL Is jS* J jJL*J| o^_j>c_a ^u^uljw)! 


. C-JL^JlIl JjLjbl ^xjwJjcJl b^llgj JjJjcJ (3Uall Ajb^J ^ oJgtlil 

c 3 l 5 1 p ^l-ip^fl aj ^jbJl ^ jl jll c-j*^ 33 JJJ C 3 J&I jJl C 3 jJl L5 ii 


b©Jl.3 olSjwJl j . a!?jj tiJLLAj 3 y^b^> cobcab£-l j J^xJl 

l-g ,^fl.lg (, JjJ J ^ l^lp ^^SAi l)I Lg-J-P OlS^ AjI A <LjL>- L»_XlP 

obcabA-l jU j . aj>- j J J^.sl ^ 1 p ^L3i! 1 b J_>- 3 ^ 3til 

A_^*>bbl ^cJ&bil a oAjwl> cl) £_ 3> jJ Aj>-bb| £t*_^P olbj C £- 

.Aj jjli!l ^*>j|j_Ll ^ ^lIsJ JJg»- -t-^-S 

AjbgJ-Sl ^ ^ jJL> iSs j j^\ ^ olS' yJl j C^bcabi-1 j! J 2 i-l 3 -ww^ 3 aj 


^ ^ligj A_xJ_y2j (_3 J Si JJib| ^^bygl ^ ^JjLoJj ^1 iiSb J oju 

^JJgj .A ^ll^ d3 ^JJ jl-A £>l AjISLC.IiJ. & CA j ^ jLiSl ojlw\_Il 

.libjfc o jS\j l)I JjV cj ijb A-w3bil ^1_P Oj^I 9 oJj>dil Cgl jV jil 


.Aj jjliJlj A-J I Jjj V I a]_>- ^ il ^ ^_JjcJ| ^llaj ^ Aj jJfc oljj-Jo 
.A-o-g^ cglj-w* be cJlj L« 0 wL>tiil ol j*V jil ob cj^u I s 13 j>-Ij 


Museum of ^jjbJ I ^ J— ^ c/ ® j^* 

J-«-*j JL-pI Jj>-j c^iiJl iJLAj jb ^ Natural History 

$• j-s^ CO^^b ^3-^ A-Lj>- j ^3-^ A^Jb*\3 . Aj ^»^- l Ll>- ^JI^vlSl ^ 

Jl 3 i .Aj b^r J-S jaScJI Jl £7 ^ 0 j jJg^a Aj j 3 A_P b-v^ lS\-J>tlj Lai 

^j»bJl jlS - bo-U . A-jb A £ j-oJJ *v IbJbp- 1 Jjjjl ^ ^-— b 5 ^Sl l)J (J, 
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OMWlI 


b» cpISojI d)l $ cdliljlp tlr^J tC-Jl ^j- 4 0 j * j*-i 

coJ->till obV jJl ^ L»l !c_3U^Ij .c^S" LoJjI Ap 

d) jJLj lilj ci^i-9*}L^l I jjIS" ^L il ciW Ccli^woaj ^w\^7 l) 1 ciJ ^Ss-o-3 

C^CJ ^4 ^1 I jjb (1)1 -VS^I C 4 j L^jJl cOVl j%-^J 4JTJJL> Lc. lg^3 

. Uxj j>» 1 ^j,! Oji-Aiij O^.jjjVl f’LoJjJl ^Jl e^L-^Vl ^>“1 J-&J 


OjQCll 5? I nl \JJ* (Jtij J 

j%-2j ^ 4_L>c*Jl) I Jji iJLA cc-^j_j*Jl ^ 

c^bJl ^Lo^wwvJ.1) i ^J^j2j j^~1 .£1Ll& c . ( l. . -g -o...j>c-jio 

Lo-gi'xj C-X^>- wLxj! ^J,l (l)Ll23LjL4 (jlj^xlll (1)1 J Aj .(43 jjailj 4 _vj1j 

. 1 ^ ^xil 1 C— ^ Lo~ww\J 1 ^^ 1 0l^»»i»*O 

jjL>tij ol 5b>ti>»Vl ^ c->l c-^'^U^Jl j^_JL>cj L» 1 1]Lp cl ^1 

^ ^-J-*lll £j — 4 j\S"V 1 j-bl! 1 jl P ^ j*Jl ^ 0 1 — >-j^ Iji— 

L 4 cc_J^ ^jP ob jlxll L?ja^»~ j i^J^Jl ^j-4 ^Jp j%blS L^>l 

J y0 jJl J^-l . 0 JjL4 ^-^Ss-C V ^1^4 Jl^4 J,1 CP*>U2J1 J— *2 Jj 

C^Ub^l J 9 Jj ^j-4 Jj*V cLj?T jJ j-^Jlj ^ j_IxJl ^ ^_Apl ol J jl^w^4 

cl-xJ . JjdJl ^ ^ — J-*^l L^jjxj V s-LJ^I c Jljblj c jL^s— ^.V l j 

Lo-^3 cp jjJlj Jpt-b (jl ( 3 LbJj 4 jlgJ ^ L^5\JT ^j^sJl d)l ^j^4 ^_p ^jl 

L^Jb cc_P ^iJl ^ *^bv£^l CJ> C->1 >tlL4 ^4 A^2-J*-J ^bjb ^J—LsCu 

ob>tII-4 jlxJolj 4 plwbVl 4^Lo-sJl ^ ^i«Jl ^ j. . -A-JtJ Sy-bu J_Ji^ 

. o4)i> ob^ul jb^l j o4)i> 
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2 1 00 j* L a in >T I 


i7t J I 


OlSj c a_o jjt-wwJl a-j aSs-LoII ^ j^[y* {J? 0 y* ^IS Alois' c.« »all aJ 

L /«yj cLee Kuan Yew j-j 01 yT J, jj j>-VI 0^— ^ ^1 
I j>Aj . 1990 ^tp (J,| 1959 ^1 — £• j- 4 aL jI? oJLq} oj j — $-1 JJJ 

aJjl> ^Li ^ ^ j*V a^LJI JjAJI J^l ^ ^*V jt-^r Aj.tic. J, Jh 

jJUJl ^ lIjJL JjjJl jtSl j-o^s OLLv^J l!l (_5^J (. Aij J_i-I Oj jiUoC-J 

c-^L-wsJ- Laij Cjil *Jl ^lp! t _5 ^ °J Oil C£— si jll 

( J5" £^lo^J olcSl JSo j j-g-oJO *ASj • ^ ^-lll ^Lo^>-l 

# c£j y jil I-L& l.^ .a.I?.o A^IS* 

0 AjIj ^5*0 2j\ v ^ J^jL*J| OjJ j-J II cij *AcO cA Lois' 

l«Ji ^jIp jiL*-L^J 1 ^3 ^laL> tits' ^l!I ^1 jVI co-j jJ-l J so 

OjL>c_JIjj u o A Lvi? ^Jlll A Ig .to L ^jjL^VI ^ j ^ **to (JjjoL® sA Lw« 

Aj*^L«j j*« A__Pjo^- (1)1 j^P .A_v^2-^-Il A l? >iu VI J* 4 I j-o*?*s-ll 

!_■_-! J“' *-,<?! I ( ^ ■ r>C-j l ^Lll l w\_A A»l3 ^ ^ w\_. J l ^^_ll g-^ ^^C-C. I <)■ ■ ..ol>- 

IgJli c A-wojfc>\ olS a ^jl j * oIIlc V oj 01 * pjj .t-Pj— *Jl 

^Lp>-lj otS* (^1 !l L^ooi \ lap VI j-& y >~ I l^j j— •* tlHar cl JlS” 

I jJ Cj)y~ L A-jLlLCvI aL>- j ALP j. o3f CL>I^ j wLaij . aJ ^Sjo® OjL^.^JIoJjj 

Ol J-^* 1 tl) j^.P ^ Oj j-IaL® A_jx>Ip jj jj AJa^- ^1 aJ^scII AjL»lii-| A^*VI ilJIj 

A-^pUOrVl A^>Jj_^Jl CL^VI y* oJt^l j vlJ L> CLSLS' LC.jj . J 

. ^cj jbJl ^1 p Laj j_Co jtS'VI 

cL^jvjIj A^VI -\jw\j>&lJ A A-Io-P Aj Jj>-j jj d)( ^S* |jj J aJ 

Ll>- jJ j-^lSI cl>1 pL-v^ (Jl ^ ac>L> I^eJl j jt-I*Jl ^ Lp 
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«HWll 


4.P j. o-^- 0 j C C - www*t3 ^ jJLp 4_X_j2J o yt2S' ^ ^ . 4 a-Ajilll 

p-4J 01 aJjw^JI L« j.aj c^bJl |%-JbcJl 

ol.-Xxilj cObjLo-^Jlj coLJ jj^So^fl yX^zj ^ oJj! jJl (Jj_Ul (^Jj>-I 

10 <j,l cJ-s^j oj jiU_L^> c2006 — p . ajjLo- 5 - j-Ji 

oj^>-l ^ ^Jj>tjLwwJ.I 0^L*il j^_j 15 j ^j-4 jlUJl JU^ri (j- 4 3 — jAI 

.^LU 

JjJ I ^y> JLxj Xj> 0 J-P I LA C-JlS" 4jb j_j 01 jS' ^ J&\ J 5 j 

^ jj v oiy c pLoj^vi ^ikJi l y0 ji Jj>4 (j — o^ • oy^b cu-jw^ 
AJTj^r (^j) ^jbiJl ^ (J-vg-jl <j — 4 4jl~b jy 4^jU^ <jybl 

l-^.J-p 1 ^Lxj ^ill ) oljw\ >til 0 jly (jJji-b 0 j_JUL!I I^Jlp c - Bl*j 

^Lo-lsJl jLT 01 oj Juiyi jJLS . j>-\ bLp bLj^ k^-V j__> ^^5\J . (^1-V p^fb 

t«Aju Lo~^3 j . 1_£^3 Oj-k * £JP» Okk 01 J^P COj jiUc^J Ojb^J 0 j_ 


4_^ULj yJ>X>- j 4_jCL« jv^LlP 2JLlA ^SCj ji !0kS C-^b-^1 JbO ^JutclS"! 
bl jil :2JU| a J _JxiJl 4 J_a 3 ^ O j jJ 1.-V5 \-Aj . 0 j jibcL» ^ 0 J A*J 

(3 ^3 J cA-JbJl C->*^ A?*-) ^ y<2JL* J^jto 4 1> jk-1 4_!jjJJ 4j jjljJl 4 ^ULiJl 

$.Lo-UJl jLS" L ^1 OJk j . (OJ — Si <^1 1 4 j C 4_u Jj2.<Q^^*_wb 1 l^A *.w\S^ 
oLoJs-dl C^Jiy c 4 jIxJJ j\^3 CU3j .Oj jili-L^ Jb ^...^J \jj^r 

0 z\ j-P^ ^^-Jl ^ LlLJ 4 ^LoJ^rVI olwb>“Vlj 

.L^3 <JjjAZu«j $-LoJjt!l 

js>x. j j^lp UV-iJ j5liLL^Jl 0! I s^2jI jJ ilj^l cl 

1 y£>z>tj}j 01 ( j 4 V-b Cj% A ^_£_J_P 1 ^-aL c^l o-l^Jl ~o-P 
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2 1 00 j* La I 


(J? iaj I 


j^I AjLi . Owbwl> I jl^^l I j La 4jwlJ_Al]| s_3 jl*J*l 

( ^ j-^*> IjLjj 0 o-Ip olS' Li* l_L? Jl j— *Jl £-ll J. 

Cjj^-PwlJ*! cP^LlsJl ^iilL l)^ 9 ^ °JJ J . ( j— j wLLaj 

L»_\JJl9 . Q U jwLaj ^_^4^>L>“I t\j J ^X-wwJl Aj y>- ^ .-gJ ^c_Ljj 

Steve Jobs jj jl Bill Gates Jj J— ^ LJ*^ o' ^ 

{ jf* COj ^il*-Lx ^ JjjLi-l ^UiuJl a! 2^j\ jj Ojj ■ 

0 jjub JL-wo ^ jJl J*ALc*J*l o^—^Lp ^Jp A_*^c_g-L« *LL> j ^ 2J . ^ j*l!l ^j— ' ^jlwXil 
.^oJLxil a]^m \ jj 3^JI ^Us3l ^L^lj wbw\_^7 

aJj^ Oj jiliLL^ C(J J-^ Si ^wo-i- ^JL^2 j V ® C^J j^LlL^JI ( j ojjJl Ol 

C^L>s_v^l jj^iLLl 4 0 jJt-^2 AP ^o3f L^-*3 A L J_4 jfrJ>cJ>cJ 0 j\ *_v^ 

.0 AjLBj J b ^ J jfr.l 2 .L 4 J^JLj A SjjJl stLj A_*LoP A_^j jLT (Sjj 5l 

01 j^P jLiJl ^ J)y2*Sl c— +a*~j jl>JJ yCj 01 -LijJ V l)I I o~S"” 

0 j y^sj jjLaJI i^-p jj cl^LS^ !i! a LoP ^t)Ll L« L/ir^ ^> 2 ^-<>jJl l_\ a 

.ol« jixil 0 J jv2P A«Ai^ Jl A_^ J jJ^j A-jj^_^_L« 


Jininia II (5 *i^j 

«* 

Institute 3 ^ofoFil ol — fo jjJl 0 ^ oli oi jJl 0 ,i_*j c — -J2S 

tPrinccton University 0 a^LL »_jLJI for Advanced Study 

.Freeman Dyson j oLc _/ aUj^I *Lp t l J^Jl c~!jLdj 

c^» jJUJl ^ aL ^LJ l a Ll 4JU?- oLj Ia tdJ aFj! 

llSUs olS” LoJ_Lf- c4 jjUJl 4 J.UJ! i_a (J^ 45 • 4;= ?^'F 0 i ' L 4 ^ i_l p L j»_j 
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<==mNI 


4-Jli (J l)I bj>-j toJj>cJ.I 4 ^LoJj ^ 4jc«bi-b \j\Ja 

4j>o jil JLo-pVI Lg-J-P 0 tfjj J Jju tf jlxU j%-^>j 

Oj ^ 0 JjtJl ^2J (JjLJl J-^"l 015" { J^- . ±5 j-Jlj Jlil Jl-4 ^ 

to Jjw\j>- 4 Jb j-^if oVl ^ J t4 j jLow^j 4_Jb ^■■‘T ^_jLv^» 

(Jl ojl^lj ^LioJL»*VI ^ blLoJcj* ^J,bJl ^-*-^1 

. 4-Jl.bj jbl 4 Jj jlJ PnJl ^lp <LObJl 4jJ jJ (1)1 C ^\j _\Sj 

L^jJ-pli LoJ-u ^oJ^p 4_J»l_p o jiS' bgjJlSL« ^1 p i^L^- l) 1 d)lS" 1 *j 

jL^jj A-wowL*Jl 

. OtoA^lo A^- IjL*»^*j (_J l_9 jf— ^ 

J J taS ^ 2 ^ ^b>c_v^li .4 jL>- ^ o y* ^J,Li] j j_5o 4 j 15 (J?jJ 4 jI 

^ OjwotJl O^^Ss-Jull j jl *^liU 0 jj 4ju»b>- ^ 

objk .4-^SllJl C->ljl oiLL^^lS" (jLo^pl ^1,1 I y A^-\ lilj col w^b jJlj 

C^j>- t jlwb>oVl ^i-P cli-L (1) j— 5sj JS to jib 4 _^j>- j ^*^4 tbi 2 jl o j Ll 

oLlaJI j ol ^ jl ^Ijj V 

. boJgP bcoJl^f 

. ^ 4-^j>^l y jjt 1 1 jjfcij 
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<==m14JI 


d UaftJI «mmJI 

♦♦ ♦ V V ♦♦># ♦ ^ ♦ 


OjjiJl fljL^Pl ^b*^i o-La Oy&j Oj)) 

((i£j&Jt ^tjjbJl ^ <LjI~» o 1 J^*il jl 

(1) jgjCLLuJ jLJg^ - 


t<bjj *^) 


JlD - 


yo~o^ c4_c*>.JjLi! 4 ^j I ^Jl ^-Lo^wwJl ^ C L^- ^ c4_^J*yi Cl-> ->>l_P 

\J? jjjvjj ^ j£.<^Jij 4 c-^Lp . { y3 LaJI 4 ^li!l 0 jj JuJl 

A-^lj 4 d-JlS”" Lo~3 ^J— *^- ^*>wLa 1| (3^2-Jl 

oLpli ^ ^IaJ^JI (Jjl isj -^>&llj Jl J^-l o Lli 

l)LS^ lil ^ I j.W-a^j ^j-Ul (j^Lail ^Ijjl £— >» 4 _^JJlLI j%JV jJl 

j J^J uJl Lo-d cl) jjLSl 4 jI_£j J jJL>o 4_^JVI c5 y& Ujwli 

jJ ^Ijj^fl ciJJi (^yy^ ^jjl J,Jj ?2100 j*Lp LjjLs^ a-1p 

?4jj^iJ! LJjLs^2^>cJ 


.4ili_j cJj ^ aj^^^Ur ^ JUpVi Sjb^f liU-l 01^ Julian Simon 0U^ (1) 

‘UjtJaJl ^jl^_ll o ^ L a. l -4 V 1 A-./i- S ' j_S”jj OaVLaIIj t— ..X^Jl jj « JU-bJl O j . oy< 

(j*-^r j^O • 
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i7t J I 


aIzjd J! I-L& ^ o^jl ^Jl a_^>- dol j ^wo.5^- o| 

i^pyi (j \Sjt> jir lc.j^ ca^s* ^ s^j>- ^ls * 

/^_4 jLTl j»-* J 0 yi^Ju JJl iVj * 01 4 jlJLJ-I ^ j . 4 _)jLLJ! £2_> jU 

OS* L® ^a ^ ^ ,V L c_^S* jfCJl 10 a L? . ^ ^Lp ^jjL^j 

5000 S^La Jj*Jj ■ l _ 5 0’ jOJl ,j — * 2JL>- J,| jJj>eJ jl i—jj_gJ! I Oa j — iL><A^ 
J jl 0-u ( ji? jVI i— ~S*_jS" ^ 2 ^ ^1^ I j^Lp jO>-i 

tviJJjS" JL^-Vl sOa ,j-«j O.I. .,'■?■» ^Lp cJiil 4 jl4 ^>cj jjw« LJL jS>\ ^ jdJL! 

^-v^» j yC^ ^Jfc> Ijc ; x>->- Lg-laJ £l)j ^ l-Lfc ^ <J^ 

. o-3l.Wll ajL^j ^ 

LoJj>- Lili c4jc>*jL4 AjjL^jL* a£Loj>- jl 4 AjjIS" ^JLj ^1 L»j 

jwLi j^S"tj I jjfc J^Ji j! 1 liSs_C j C^Coji-l L^o jU 4_L>- ^il t^J L 

.43llsil ^tJjU -XJLP ^ ^j! 


l^IjL^aJI tMiiAJ 

4-Jl j jiJlz-xX I 0 L»J-iP 

i] ^lil jjL4 (j- 4 * J 4 sLoJ-lj AjLj^l 4j ol ^ J-P 

C^^-ya.Jl ^l_Pj . jlSoVI ^jj c4^LoJi>-Vl olS" COl^lilj 

. Li l_c j jls>.L4 ya ^1 o (j^L oL$ 

^^4 — 4-JL^j^I oljLj^J-l ^ Lc. — 0 L c_Jj Lv^j 

«jllll & J^Jgj J-LP lll^i c4^i_gJL^ll 4 slisjl jlw\_A>» (J*}b*“ 

jwJl 43 li? ojlf yj* L^J jv2J>- V L_3VI J> ^ AjI isosxjj C(J,1 
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OMWlI 


LlJ^p |t-j cAjjLxJI Lj JjI o y cl)Lal>-! o jwli ^1 p qj^zula 

A^li 4jLj ^ li>cj aJ 0 j\ *_v^5 ^Jj L i ^ (J L- jj ol *>■ 

jlj . c—^ULilj UV. c3jL ^3 l_Ufc> ^^5 \j ^ t A L j j-v3.*J J . A-Jl J_P 

J^" cJ»i J^" dr 4 c£j j -1 ^Ll5^ ^ Lc|j cAj ji50 cS^\s*l^> ^JLa ^5\j 


uy. L> ^jl jZ ca^ 


-j j 0 jw23 oLi-l d-JlS* .aJj^l* c-> Lo^ l)I jo j , 


L?.a3 Oj^sj oL^j^l 0 j jj ^Lo->-J . L*Ip ^ja£p L®Ip ^\£p a-JL>-j 

l)IS"j $A ) JJLlJlj 0 jir^ ^Lp AjLoJ>- AJ^jT l £ 

y I *^jL ^jS\J ^ cAj j^» wLxj j .^cPjil ^ j i-l jib ^-X-JUj AjLj>- 0 j\ 9 

. c—^S" j£}\ lwL& J ^i ^j*>Ip aj! ^1p lU. 

^OjLjsj-l aLxJo ^jtjfciwLa O-b- £3 j cC«Jg.< ^lp i^jLl AL« LjJ» ^ 

c..s-gijt cOVI LfS"j-L V c-^L-^^A^ . ^>- 

oV&j^j c apI jjil j j)^ 1^1 jl 2 .ll lw\ & wL^«j 1 i*V^[ d^»L wLo^- 


. l)L^>- Jj>-I j Oj Ji ^1,1 LjjJlS J>l j \J c l)I j^ill j (J ^^-1 J j L» 

J-v^j ol>Lu« ^j*^' ^iL^Jl ciXLc j_>-I jJl oL*J^I l ^ ;»>- j 
A^IS" C^ilS" A^jiJli aSUs jJj L» cA^I jjJl ^j- 4 Aj-Xil oJ p ^1 

wbu coLI y^-\ c_/^J ^ (^°J . APyuo j-ojJl ^ Jj>-I L)l5w ^IwLxj A !lp^ 

jZ}\ (J,j 5 olwb j coLI ^-wLl -U^j ^ Oj^oJjc 

.J j^^Jl j oLLxJl j j^JgJl ^ 0 0-L.lj 

0 j OwbwX>- li A_plj^jl oj 0^" a^LJI 

$-Lv^->“^ c-^LwwJ-ij ajLxJI cj ^So! j cL^_oljjj viiJL> ^-Lp JiLa^JJ 

apI jjJJ a^jLII olij*VI c^Lt^aLL! a >-LLl o c o j jLI 
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2 1 00 j* L a in >T I 


(J? iaj I 


^ o jil dAJj aJ* 1 AdSsJJ a_>-L>- iSIia oJbTj c^l 

^ OwUljJl oj^tJl C-o! j .1 g_J_P aJL>0*JJ (. .JljvaJl ojj\ Si 

40bj 4^J — !LoIl j 40jI ^“1 j-J^I J j — g-k> <j,l c— ilia! I A—jl^J 

. I j* yuS* AJTJjlSl oljLjaJ-lj c A j^ 

oj jiJl j^S' (_] ^1^- cc~sP4 ^»Lp 300 w\_l« aJIiSI o^ ^ iiSl ^ 

o j\< 2 ,la,A yS' L^co^r ^ jjiJl ^Jalwwo ^Jl ojjiJl O^^-jol ol 4 A^pljLyaJl 

Aijljfc* o j jj £-0> Lg-lSCc oVl ^ Lj lc|j AjIjI Aj Jj J-o^P ^"b ^lp 

. JjlkJl J jt-3*waJl J*>b>“ ^ 

^y» j 4 Aj ji ol j blS j 0^1 J-JOj AjjU>c_Jl olS"^_j>tll QPl Ig?**»l 

J jili-l 4 j%-9tLl1|j 4(^J>-I j-lflJl J 4^JU^i.l A-la^l Jj OjjtSl £JO Cr^ 

^LpI J Aj jjwUl ol pL>*i! Ij ^jj-Ul — 0 j jijj J . Ja 43 

aJLJj? I l)<-^ 1I ^i-P (J ^Jbbl j ^iaJl (^JJl ^bi^Jl 

ajL^jJI ^ ol £ ji.1 ^U-v^j Oj^lJ i-1 ^jii>-lj . a ^pLlv^ a SUp 

AdS*b« ^Ijo>-1 (^*J .oljl ^JL s-a^ ^ i? j Ia>- jLo-P 

(^jL^o ASlb ^1_P 0 L^O>- $. ^ll jj JjLC.^.^ 1 4^ii>“l-\Jl JSIjL_?-Vl 

4oio ji 4 w\j Jj A_*3 ^dl ol ;_^-l 0 oi>-l J .AOaj>-V 1 old* OjJ 3 

. 1900 ^Ip J j!>cj o-b>till oLV j-!l ^ j^jujSflj A^olJl ^1 

.Ob» OjjiJl CwJ>- 4 AiJljJl Aj>- jil 

O^blS" j>P jll — *Jl ol — oVl ( j-^»LSj j^Vl °Jj- J 

oLiLi j-*Vl AjL^- 5 ^ ■ -g Ig j 4 A^pljoJl jLo^Vlj AjjvaJl Ol J^l 

4^^-LxJl d^’x^-s^ 3 ! <-LflJ .(Jl-Il |^-v^l^P^j-« \j& y£* Oj 4dOj^-^*J 
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e=y|=OI 


tlgJ V OLa «■ J J 2 JI kf-jt-o Jjill) aJL«iJ| J COjl J 

. jl5Co jLoj (_$l ^ 


<^JlUl9 c 0 4l±Jf 9 .J 9 ^l Jajalil 

♦♦ 

CjLjJ'Vlj jj j-fiJl J j^->- 4SII2JI A Ul*Jl O^LjJ-51 jJJj c-JJ S 

j j^jJL cOljLjsJj J A^- j J jL>o 4 4 -Jllll 

|jjfc> ^ ^ 1 ? * (J jl <i)S j cl ^SlL^lvwO ^_jJl 43II2JI ^ Ip A JJ 1 g 


I^jIS” (_s^"J _/^ l _j^sLiJl 1964 i_a.:. lf g"ll 

U>o JJJl ^j cL-^Jl lJUuS^I; OIS” c^i-Jl t Nikolai Kadashev 

. $Ss2.S\ ^ AaS&A d*>l jl_j2J>- ^4 4 -Lv jA oljUl ^ 

C_^ JJl IwLg.S'” j^Pj \S}p\j cj^i ^ 

$.LouLp J«oP 4 _w>- 1 lo-S" ljLx-« ^ l-i !j c(^oL ^23 OjU^>“) ^ Ow^wO 

cl-gisliij Lp s-ljj i^JlLj>o wli 4_JLj2jjl OjLjsJ-l jJ-L jl JJlS .s-Lj^jzJl 
IJj>-Ij jl yS c ^p jj Si U j cL^-^jj cl g-jcoJi^fj 

c^j^jVl ^1 p L®l .sA jj^jJl jyl ^ iaJ ^ ^1 p >cj 

JloljU^l pa iygj jl 4^ Li J jL» luS^Jb^l J 

.aSILlSI ^Jfcj Vl cAjlIi^- C->lX3 

(JjVl o-Jl 0 jLs^2j>“ I 4 _ j ^Isj Jj ?1 Cl 4jj\j j— ^j^l 1*^ S 

Jj>cj ^1 clfcS^ ^]p 1^ ^ ^ i-XJl ^ 1 $.y*y iO jjA ^ * * A^jS OjLs^->- 

jjJL^l^wo c A_wo-P OjLs^>- jjl-^l OjLsIs^-j . AillaJl ^jA olj 10 

cJliJl Js^jJl 0 jL,^^ j .ol j 10 jl c 1-^^wwoJo L^j ^1 a jlLJl J.5" 
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2 1 00 j* L a 4-j^ in >T I 


i7t J I 


. o! J 7 10 j! c^» oljLL* 43 li? ^J-L^lwwO c 4 j O jUfl^- ^Aj 

^lll 43II2JI 4 A-ojT 0L3 1 l)l ^ l-A A 0 j ^ 3 oJXj 

4_s^2«4Lp oU-woJU 34 Oj 1^2 J^\ J^Lc! 34 JzJ? Jif 1 

ljjlS\-4lj jLv^ c4jjLo-wwJ| <t} LJ 43ll?Jl jXJ U5" llj .4 ^L>- 

.s-Lo^Jl ^ s-Lj! L^J-4 JSO 4_^xJ_P 3 jJb^ 

cJliJl Js^jJl Ojl A*-s^ o! jl J_4 10 Ojr-^* UV- (J J 

^Jl 4 slUl jl _\JL« c_JM *-s^l 0 j 4 oljLwL« 10 j 4 slL? cfJ L^ivwo 

yS\ j! |t-^r ^ ->!jLL» 10 y>- .^LlA l)*V) 3LJI OjLsIs^*- L^0_^lwwO 

j! JJLC.43IL2J! diJ-^1^0 LajjJj 3UJ! ojU^ j c(oJj>-I jJl 0 y>ti! ^ 

• JjV! 0jLj2^»- L^$J ^ ^il! 43II2JI c_3L *^z>\ 0 jA oIjLL* 10 
{ j>* J3 . yu£> 4JIA-! jli c 1 ! laijj 

oljLjJl 3-4 1 L3li? wLo-l^wJ LJ*V $ jl 1 -La ^ip £— ^ J- 4 c£i ^ Cr - ^ ^ 

j>j 3 —^ cl)L>-L» JjIS' Jjl — ^-) jgjjJl 3 — 4 <3 ’ l4_xJ,I 

3*>LJLl.l \Aj& ^1p 1 2 a.Lv^.i1 433 jLS"t I^jwLaj o! c lw\ & 

.(0.7 ^2-ojJl ^jA 0jLjsj>“ J-«VI £-£!j Lj! 4 jLjL-wJ>- o ^-g-klj .3 j5\Jl 
La! jJ 3 ^! 4P l 4 ^w 2 j L,Ll LlI^JT c !u_a ^ 1 p ^ 
^a JjV! J^jJi ojLsi^^ 0 c^<J-*Jl jL^i-! oLjIjj 

43 U? j3Ls^-4 jJ J^ 2J ^ J^r j — J . 

j3Ls^-4 ^woj>- ^ ^_^>clj! OLx-J^I^wO jl )jLj2J>- U^Jl . 4io^l S" 

j! c 5 ^" 0 3 d oL^lojj J3 Lo-^JU I JJj c 4 -^S" j^Jl 43U2J! 
^-pjj . olk^Il ^ O-L4 $.Lj j! cl 4 jLv^p! 43 LL? jo*&^wu j! cl o-g-> 
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«wwJI 


Jlsj Lo.-g.3ll? j£- Oli C^cJjl J-v2 ^ sLjg-aJl P L y£ Lo.-gjl 

. Lo. g y> ^ y/3 ~&A 

a1_?-j) ^_l3 J& (c_— Si jSol .oL^I) 0 jl-Jg..>- ^IjJl Ja-ojJl OjUg.>- jt-siaj Jj j 
l%-4 100 _pP PLkj^l cupLIh^I ojl — s^ 2 j>- cStarTrek (^ j-^Jl 

^4j Jlo^-I Aj jJCv! 2J Ojl J 2 J-I PJJj L?*- jJ jiS\J . L_^ J ^3 

. L« ^j4 aSII? 

Star (^ ^>*Pl <— -> ^oj>«-La ^ (ajj j^Ijv 4 ^!) ojL^- jLipI 

aL^j) ^JLJL. ^ (^j jJl) ojLp^ jl c Wars 
co j^cil g-ljpP plt^T.P O pllal^l LoJfc 1x1^3 ccJliJl Ja-ojJl ( j-* 

^ J jj>d)l 0 lx. Jg.Lu-u 1 o-£jl IfS cA_;x>j>cjJl ol« jlkill oljlP-4 y—i 


. Plg-Liu Lo5^ (^ y>e . ll gA.J 2 .aJl 

ol c^ ^>cjJlj cc— Si j^Jl ^1 p <wA**s!^jIS* ^LJL* ol £-— <•) 

^lj Jsjt ^ yrj JUi^l <J,I PI Lj& c_^>-I jJl { ^y» a <Lju^j ^ 

. Aj ^> dl ^jl >• j^Lv^» AiSli? wLoJL-wO J 2 C y&j cOljl J 2 J-I 

ASII 2 JI ^ & Lj jS f .OjJ ?*“ ^jL>- U C_J 5 jj all JwJ>- ^Jl A sLLJl jJ *2-4J 

cc_3j ^*il P a£11?j o^l 4 ^y> Aill 73 j>*j JSvPo ^ill cs-S y — -wJl 

P^Xj J3j . P ^^Jl i y lg.a.3 Aill ^ 4 ol j2>c_ll j ^ ^>c-i!l il P Lo-3 

A_gJVP A-^iJl Q ( j>S*) y& d->l jl-Ja.^-1 ^jI ^J l Js-ojJJ ^J-o-3^11 jll 

.(0 j2>c_ll £jU- ^4 Aill^Jl wLo-lwwO J-^C-Jl AjL>-j) aL^wLsJ 

J-v^j PI j^s-C c_^PJl C^3 jJl ^ c^jLJ-v^Pl 1 3-^ ^lwl>tls»l 1 uS4cj 

^ 1 Jwbur.j ojj iLsPl ojLJsj?- PI < a* . c^liiJl oi ^4 A3 ! a 3 
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2 1 00 La <Lji jfik tT I 


(J? iaj I 


J jJL*- 4 j^J . ^LJl ^Lo^-I 4^15 y j»Lp J5" a^II 

l-b^J La£ J& C 4^2 ill OwbwbJl l)j ja}\ ]^j jj>-lj L«Jj-P 

d\Z lilj c<J,liJl Ja-Jl ^1 isjr ^ Jl_Aij*>U a_l» 2500 ijj y>- y^S 

. AJL^j 1200 A-JULj'VI OjbiJl 0^ cAJlI! 2 (J-L*-4 

<^JuZ^2J ^1,1 (Jj-v^jD \s~S ^ll>0 ^S' £)\ y — 

Jj>-I (.A— j^lis^i^VI oi v^LA^JVIj ol pLajjV^ |t p y> Js <>~Jl 

-k-o-Jl 0jLj?J>- Jl J-v2-Lv0 Ljl jJ_4j jl LJ c j jJ&JjJIj jUojVl 

. Ijj^ojJ (JwLxll s-j-^ ^ c^lp 100 0 J-N ^ .P ^ JjVI 


J^M lhaill ^Jl jn»n .hoi II (y o 

J 5 " ^ (J jVl -I^-ojJl ^1 jJLv^ -k-ojJl ^J -4 (J I J-A ^Lp _/ 

(j,l jLp y» wb JjJl ^L>- jJ . 4 jLj^c_v^J| ^JUflj & j—s 9 

.Llp! ^L»l l)VI (JjV^ ^ jJl oj[^2s>- 

-l^-ojJi y* 0 jl^a^- A^S"” j5" 4_J jjLL 4-4 4j! J j 4 ^*-£> • 

V ol* j-U-4 J^U ol jliJl (^£Jj>-i ^ y2>*J*> ^aL>aa*o c^cJ jlxJl ^ 0 j-4 (J 

Di cajlJJ-I . J-^>- *^j j>a Sjli ^ j5»-l ^j2s>*-s> LgJ wbs- 

^jj j5*-l ^__4 j JUlj ^jL JjuJI) 0VI Ojj— I y 

a-* L^s 0 j?> JLL) dl diij j-» s-Luil ^ tjiL_*i( ^ 

wbj*<JJ Jjwlll ^lwb>tloj| aJlo-jJI t^JJj l— 9 j-^j *0ir^ ^Jlj^j>- 

Lj?jl dAljJ C oVUJV' jL>jl ^ wbjil 4 jj%aJ1 c_3LJV' O^jIS* y» 

4aSsj j- 4^1 o-b>tiII oLV jii y^j J jL>- lil c t— iLfljpAi 4Lli ^p aJ-o-p 
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<=#01 


. Aj V| J— ; Laj ^jJLs A^ii j»!wb>tl»>j! j 

5 jJl jil xil ^L>ol ^ y jL^>- jljl 4 J :>u 

. ISVI ^jIp sJl^-lj o ^1 jJj a 5^*-i J! I jJi?o Ijtyoj^ 

JJLl*JJ ol*i IajLxpIj ]1 JbjJL4^l L^-j olj ^Lp tl — • ; 1*1 j^o 

5-ill tA^lljJl i -j ^!l A^wi ^Lp c^i«j . JjSfl l2^jJl o jl./?>- ^ 

tA^AwaJlj J jJl Ail I ^ 22 «-fJb cajjJl 4^L »_^J jl jjJl ^ 

,A-**J jjiSlj Ail! ^ 5j t aJIjLJIj Ail! 6 j tAJLvo)/lj Ail I ^ 8 jt-> 

.aJLwiJIj tsjl>tiJ!j C oLJlil J j-UJJ A-Zf jSOl AxJJl JjuJlj AjjJ-4^1 

^t-Pj ^1 p £— AxlJli 

L>jjli .Lgj <juikLJl p ^r 4 A»;»ygSl Jju ^ ^_j!j 1 ^Jl 

.Ailll^tll jaJiJI (Jlj aS^jwJJ AxJJl Aj l)! wl>-l O 

c^LoJi>-! ^ o j»i»ygll j j jJLLJ! j o ^JL iL L»J_lp tU»l 
a*J 6000 y>^ -IJUa c^Li-l c-*3 ^Jl ^Jl ^ ajjJ^t^I l) 

^ ycj j! ^y-i dOL t j-* Ajdl ^ 90 j c^j— kjSfl ol^*» L^j o 

c^OJl t Michael E. Krauss^ji £ .<j[ j£>li caLaII a ji^Jl J*>L^- 
Native Language Center a_^ ^J l oLiJJl j_5f ^ ^ LLL> J— oju l)U" 
wUj cj^L^ 2 j)!\ oj jj (jijj j .University of Alaska l^— a^»Uo 
^v^il ^ j ^j-C.AilS" 01 ij cA-wLojJI OhLgj 
I j_A (S^y *—0 j .(^ ^5*-b jl A_^j ^kj Aj jJl^-^I AxJJ j y^a yCj 

yS 1 l)V sa 23^^ j-ojJlj ^1 1 ^2-\ 

.^^Lsa 23*V^ kLiuJl J ‘UZsjxil oL) yiu^ £3 jl Iz C^UJl 


647 


2 I 00 j* Ic. Ajy i~i~i >T I 


(J? iuJ I 


Aj j j jll ACPJlSl Cpl*Ul l)I AjlJL>- ^ 1 p { j^ 2 - xj . 

cc 5 j5>-l A^U c jJ Oj jj • OVl P xj Pj>-I Igj OPj>Cj 

A*JJl Jj&l L.flytf'j ^ J ^ COL*Ul dU> ^Lyd 5 j__vj 

. Jj VI (J,| Lgj .ULLis*- VI cu *>• ccpJjo^I aSCp J| j % _^3Lajj 

tlr 4 J ^ 5 —i ! jjjVl ^^A-VI ^jj— ^ c^S" jS" ^Lv^3l ^V— ~4 P-g-PJ I — Jl • 

^-*3 • J j VI J 2 - 0 JI 0 jU^>- aL^al j j-g]g Poo aj jL^cJl oV ^cJl 

^4 Aj jIj iljl_3C4 ^ O Lli Pi <Lj j J jVl c__J jxdJl l)I I l>o jU l— ^J j *il 

J-A 3 CAPL« J jjl Aj j jb\jy»^\ \? j. . JL* Pju ^j>- j .(jCdJl A-i VV L- gJlj^>- 

J jPJl J- 4 VI < c_jL^J ^ ^JSCccJ ^Ls^ 2 xj 1 £_vP*j ^cji ^ JjLaJI Oj <cc*>l 

d jl GjJ j-« oIpIjv? ^ aL? j?x£\ ^ VI ciAJ-j . aL Ldil 4 jj jVl 

j\Vl wLwm^J ^jJl C^-J Jj jVl ^L^-VI J^s-CcJ ol >c 3 LLaj Lg_s a 2 JL*J J_J| 

fVI dAL Jjc>- e£pJl c_^*^Jl 1*1 • t jA ? jVI l 5 ^ 0 

4^iL»4 ^ A S' y\ j^3 ^>-LL4 j >cJ ^JLp liUr 0 ^_£dJl Lgjlpl J^> ^__>cJj 

J jPJ 0 ^i-l SjUdJl diliJI CC *S J ^1 J jPJJ A^lll 4pUi*VI 0 j aJl 

Aij ^xil) North American Free Trade Agreement (1 ) aJLoJc!I IS\j y»l 
J-5sdJ y l3j_w- tJ-Jip^il .(NAFTA (I — 3 L 5 ) Ijl — *2i>-\ 


ijUa^l P yJ : North American Free Trade Agreement A-JCPuSCj^fJjuJ 3 yUs jU>di (1) 

JLa. ' Jl l l y>- IJUS"j o-X^ejil obV jJl (jy o j>- “bjt^r Z.a\sX* eLiJ^f i»5Li)l NAFTA (t^#b) 

L aS OLS” j-*j IJl* SjIjlJI , j—* yu 25 ^L yx«jj . 1994 j— jC 1 ^ 

^ aJI |» ,',a -j As iPi ja I J ^f 2 ^. ^ Lc.^Pj djAll ,_j5b fUl ^ yXjL« aPI ^y. oLiAl jy— * 

.aL^gisl , 3 *i^ -Xjl; PiA*l ^yf- IjyS” V J ^A* l 3 IA*I l.:..A~>tAj lily , [ J-JA-~h 

oApI-i^JI (_$ yC^^ Aj^li-i^IsVl A— jL. OjJ-aJJ L^jbyJjl ^| 5 ” tlAapSn iJjAU i£ji 

(^rAO 
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OMWlI 


V Lgji L5 ~ ^ dJJi J 1 4— J__jjil 

. 4o>o! j 4 j ji 4 j jl^ ^.^.Ij ^1 L» bbLil ^ ^JJiu l)I 

c 2008 ^Lp c—*£j 4_J,L*Jl 4 j^Lv^ 3*VI bjVI L»wUpj 

oi> j-a c~>^ i«! c^i-J-3 j*U 0 j J^p ^Ji3 . !_Lk ^1 p 1 IjLu 

4 o J jJ ^ bill I JS1 Cjjl^ J jj ^j-4 a^JoLJI aj^Lv^ 3*VI 
oLol.yg.3' ^ ^Jl *«j . oj j l^jS' ^ j-^j t j^J 

. ^S ^UJl ^L^23*VI J* o oIpjJI *-$i 0 b yb> 

S" iS ^ 1 p 4 <Ll? \ • 

jj^2jj jll — *Ji J j^> j 'jA La^pj J_LgJlj u* Oh^*^ 

Oi> ^^LoJl>-l ^>- j».lgpl l) j^>j l)I 44jj.Ja.il oJjfc l_JM v^i 

A-^pIj ^j *lJl 4 LflJl 0 Jjfcj 4 jy-P-*)!] 0 j-aJ| ^2 v^-j (J*^ >- jll *Jl ^ 

i— ~..v^Jj Vj .oS” ^Sol ^ 0 jj^il 4j^l^g.3*VI oIpjjJIj |t JbcJl J 4ilbJJ 

jl 4 < j^J—\Jl jl 4c_Pj l 5^" j^Jl jJl 4 a, Jail i^JJj ^1 ji\ yS y 

^^LoJL>-VIj j' ^1p ^*ij cbjLs-aJl 4_ i i*^\j>-'VI *XpI jiJl 

l)IS^ (^-Ul c£ ^>- ^J jjwbVI <b* *-JiJli . yS' K A^.z^ s ^\ ^uUaJl j 

iJ* 5 Lul j*-g-so_fc 01 I — c. jiiSsJl V j»_^s*>L-l li 

jjla^>ej j»_^9*>L»)I l)LS” -UVjW^ y^> Jb Jj-^» 

cjL»L<>jiaVI -i P Op (^i [»-*j^- :j J ** P (_^ J Jl ^ j JL; 

Lai .43 J^O <LlWp ^4Ps j*-^jLjl (jLi-l OVI 4 ^mL^VI 

0 j — «jjp ,_^"LV Qj j Ig i j (jjO-Sl ( j_3>l>tO>VI 

<_£l*^jl ^JUjS .J»-Ajj0j I C—S jJl (Ov^ ^5^ (•— frN 
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2 1 00 j* L a in >T I 


i7t J I 


<jL * £ JJl (j j_dfL aS'jA ^ frlS'jdJl jl_ df J_^4 cKenichi Ohmae 
^kJl ^ Ud^ ^Idl <-i j-^) : J j— 0 cMckinsey and Company 

dlliA J . Oj y>-l 45dLc 1 — l S- ( jP Jjl — -Jl_j j*-gJ y>- 


'J*c 


l?t. 


~j jl 151 l si ^> e3j t4 4_^>_aj jJ aJl ^1 S- y >- 1 (Jl 


.(^ai j a^H\ ai* ii’jb.i 

jjjd ^ b»ll ^ j aJJ JjJji-l jC*ll Aj| t4 ^JL-VI til 

j5”jj <LJL«_dJl l5\ j ^ 0 s jJ-l ojl s^jdl 2L5LLI j il O-VI 

s jJLl! 01 ^c-Od ^Jl i j r A ^y^s\ ts^jLJl i_a j^A AjI-^j 4U oi ^Lf. 

a jJLSl (Jo^ - jj. « jIl*Jl ^ ( j-o.^ ll L$*-Jgj ^ Ip JiLaJ-l Lg-Odc 4 Abdl 

^»JJL; O' j la^-l 4a J jJl a_->j jA-l I 0 .^uOu'^l ^ 4 vd./jr*Nfl 

Jj>- (J,! j I- 4 (_5* <LpU^iiVI a j-aJI Oli IdJj tL^Os y>- ^1p -XpA 

C->L>V ^)l iS j^d^jdl (JjL~OLJ (_y *>' . /j~**yi la j ■ ’-^Il OIS” Jid "VI 

^LS j^Jl ^LO-VI jl j^jI ^ ejJL; d~«^-ad ^jdl J d ^adl -Aa>-I ^sJ >till 

wXllj^j ^-^- fcJ 'VI i ^a*VI ^**-o ^Jl t ‘C ^ 0^44^*— a ^iaxj ^-lp Lo«S^) .^jCOl 
CSC ^Sfl sJj>till cjL_;V jil 4_a>s-JljCd Oli tRonald Regan OL^jj 

sibj <_£l t^^l—vaisl ^Ldf 4 lL>- ^j L^jj jL^-il ^ JioOi c— ilS” 

i l .,f gt» l Jls Jb jl? Qaj C...?- t LS ^! _^*Vl ^d^*Jl (jlai^fl 

jt-g-jt-A il y J,l — _/»VI iUaisVI Juai < j—S> J— aa 

b^Oalj IJ->J . I iSj— (31-aj^l < ^S'"I ^1 i-i (_il-*a 

^ V} I ^"ilSda ^jlp laLad-l I g_5dc “V t^J-il^^ll ^ t^^Jidl 8 j aJl 01 

,C>- ji j^SdJl j jt-bdl SjjJj I jjkj t4j^Lva3VI a jill (J^Ai- 
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OMWlI 


Jjj Jjl iJj ^Jl j-«) c-aLJlJI 43 I_aj ^Jip <Loj 13 t Ld* asLaj j^l j-H • 

^-UJl aaJIs ^ j j__J jjt i ^tal) 2 LjLoJl^JI s*Vlj c(c-aLJiJ! ol j? j^*j 

^1 sdflJl j c(<Ldfcl3 ^jl £_Lm) A-.JI jJl A-*/? jllj c(jl jjj^lj 

_ld 01 dL^s-C ccjl^- jl J 1 oJjli .(JSUfiiJl A^l j AjUjuJl 4 o-*l?Vl 

Jy«*» J-X3 . 4_j? jllj C j j-LaJI j jil ^ L$j! 5 <LjLLJl J jdl ^ip *)Lta 

^L>sjJl (_^wL« 1 aJjP ^iLxJl jjj JJl AjLlxj 3 j j_J j-£> ^j-Vj cjliil 

(_£ jld { jA\ ^jLs^l Lai . I J^S L>-ld J^JL >0 jl La ^Jl3 AjAA^l^ jJl 

c(L^vjL» J ^)l 3*^1 jl A S" ^J-l CaI 3l_AiJl OAJjCU jlSs si ^_J P 

l 5 LpI yji^- ^iJl s c LILp ^j\3 j ^-&LjJj l^-d" Lw\_p ^ -d.j j 


. APjlJl Ljf ^xjl AiliiJl l5 Lp JJ 3 I ju & j c^jjJ y $ J obljj^l 

^J-a ^j^>- di-^»l I aJjLP cAJLJI Adl*Jl t-A^-J-l Jju I jjfc> LjIj J a! 

A3 Lai] I lists' ^L>o — a j jdJl jU ^ Q j—* l)j*V — <_aI *_dJl 

£_a I jj>-wbCj (J J aJ-I ^1 j yJt> jj (JLa1 ?VI jb" (. y J LwwvJ I ^3 J . 0 w\__J LwwvJ 1 

oJjloJj 4«tf r /g]l 0 jL>7^l Lis-La jjb ijjfcj) gdajJi (j-*-'*’ I jStLj jl 3 ^>c_C.|*_£jbl 

J^oJU ^LaJ| (JLaL?VI Ij jUa-* jLT 4 ^Ia^ ^J l J J^.xjl ^A3 . j-^dl A >*}LJ 

.( J^kJl I J^jlo jl 3 J>x. S. cj^-s^Jl 5 -LjI (J jii-l ^ J j^JgJl ^-v^-AJ 

^ aJLJI a AlxJl yj jiA Jju IjJ ]j ^ ^Jl o^Lj 4 

L^jJl jl C-^J^ J-d ^?»0 I Jjj J jJlA-l l5C_J ^»l 

J^>jjl Lo-3 C(^j— ?*- l JjJ aJj^ ^ (S 0 ^ — Ji 

jt-LuLa J C A jL^JI ^J . (3La5P>L! A^Lu 0jl—3j CaLIjjIj A-aI *-dJl 

jt-^jLjl ^1 Owbljill caLI jj^l jli (.^Jl 2-vo jjl ajaJ^JI ^1 ^iLtil ^Ij si 
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2 1 00 j* La I 


i7t J I 


3 ji jJb 4 .jf 4 _jLcJ! 4 ^LcJl oJ-L L« j &j cc«l 1 *cJl 

.JbVl J! Ujl^V 

^ L» dJ-ta Jj L*j oj jJ j c J jj -AJi iJj Jl L5 — < Oj 

aJU-^I j! J__^- Jd <LJL©«*0 J ! 01 ^ Lp 0 jjl i Altai *^1 4 Oj2^-! 

jlxijl ^Jp oj^l ^ j^p 4_JU 3 j SxJ oU jj j jJl ^J I? j l3 j-^j . 4 ^xjLwJI 

. ^Jlp ^*>Lo->- OjIj! l$JLX£ V^l J ^SL^i yA 

ClISJLLI yA AS'yo^ C 4 O 5 jji,! ^ll_P Lj2J I !wL& Ol.-\ >cJ^ 

jj 0j^22JLa CL^ IS"” 4-^1 Ji 4_d ? J*! 01 Lo-S* djlp l^LLo-Jfc aJLxJ! 

APjwJ jCCL — ^LP ^L-LpVI J 4_Jr! ^JL l»jV! 4 fl ; Ir II ^J_P ^L>V! 

jJl Aj2.JrJl Jj -Lll ^ * ‘Ajjil ^Lo-s^jl £_-« si :>*J! ^-^ <>J> r ^ 

0 j\<2.1a,A 4j2.L>.La Ajs! Jl 4_0 3 ji>! jji CS-ljtll ClIO j pj ^y2XJ Jj p-£jdk> J 

. Aj Jj! A_w*C_l! ^Jp 

4-Jj>«J»I cl! 31_*J! j! cl l 9 Lei! 01 ^l*j V j^il 4 sLaxJI Jj jj 01 ji p 

^j-o» 3 .4_?^j3J>» 43UL 0J Si ^OJ! (_£-\ 1 j (. { ^>iS l3 

C^>-) 4_Jj>til ^ gJ3l_£j jJLaj j Cl! 3 L*j Qjlr j2L>o c_3 c 4 ^L) 

.(JuVl Ji obL_*Jl dlL" LJ. of c^ J5>[! 4^5Lt 

ijj . !•' (J ' J-*o y jlLJ' Jg l£ j^\ ^L_cJl ^yJ! l3j_^Jj 

aK ^lUJ! ^ aJ.^- A3 Lei aljw clUwj j\tiL 0! /^Ss-C aJ I c^i! jJl 

lj oLJl 0A1 j o-^Jj ^>cj L5^ v —^ C C-Jjo^! aSCaJo J0^>“ 

jjjj Ojodl cl! Pj-Jl ^^LJ! e_3 j^» 4 ^j>— lj aj .III Ip 

j^“! CLliLij i ^y» yj y^\ y OJ! Jv^ 5 ! jC L»J_lpj .aJLsO! 4 ^Lii]! ^ 
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<==mNI 


-! JjuJIj lJjfc> Owb- Jj5j . aJ*L*J| AiUlJl ya 1 jjt 0 j\ju3j Ss> y*3 

aJj>J.I Aj«JJl l) jj ^ ^ <-S yS\ (S ^lp 4^>cjJl ji>\ a 

A *1J| 0 ^ g_l5sJ A-Jj>cil jJLaJI j ol^l *Jl jj *_Ju j 

Cc5 ^>-1 OI*AJj ^ ^>-1 ^j»IJl £-* J»*l*Jl «-Up A-JjwUl c_JM j£-')I\ Oj 

di— > l_^l_Aii5\ ^ ^ ,a_PjLJ| JjVI ojl 

aJ*1*JI A3LaJI <. JL>- ^1 ^o-L» ^JlAxj y (. jbo j^Ij ^ yr j-Sl y a Jj>JJ 

.j$H\ 

& y^>A ^is > j 1 S ^S 1 2-C ^1,1 j l_ ./-?— S I _j a J«o»p (_] • 

A^Jjjj caJ J^> j>til eJjjl j c A^pllygJl jLo-9^1 C—J ^aIij ^Jl jjjJjLkJl 

Ulc >,.wj ol aJj^ (S ^ (J/ 4 C/’ v ^ ^ Ji 

£-U>cjl ^oJ>- a y\3dj J^-Il J fclJuili . L^s-Jj l)Ij jl *->-^1 ^ Lp 

L»w\_LPj . ^ *^1 jil 0 (jlbj 0 j j_v2J J C^l *Jl 

^ jij c^j y ^iLxJl $-U>Jl ^o^>- ^ U j ji j j-v2_Sl cuj |t-ij colj j_jJi j! 
^oJixJl jjJl ^1_P tlr 4 C^v?lll {J J . A-wwjjj olwL>-VI 

(Jljj L» j . jL^-Vb jlj L^-o-^ y? y l)I o ^aJI ^ 

Lj>- e^ ! *-wwO C jy^J ^ 2>tJ ^ cli ^ 

iJLjfc c^ll s«Jl ^L>o! ^ y-^-* ^Laj jl j . ® j j 

j! ^ j Jl A^jLwwJI .^1 *J! jL>-l Jtr-^-*. j j ^-° J> r 

.^JUil < ^1 y y Ojyjij L «J_lp j^j^jLipI y ^LsJl (^1 ^Jl 

aJ>L^? ya IJvoL^jI \$-y>r (j £ ^Jl — y^>\j ji\ c_^>l sJVI 0| • 

oS\ j .a-^aS^ ^5" aj ^ jfci DVI ^ j— s^j — a_j1?j aj jjfc> ^ a_J^3 a_j 
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2 I 00 j* [£. i~i~i >T I 


(J? iuJ (t U jJt 


Ojjw\3 .A-^ 5 " ^ Ip C-^La-SVlj ^wLaJI 0 ^S" 

JSlki ^ip Oj^ipI Jliiil J— ^Js* 2008 
^ I jj jl Ij^ljl (*-4 ^Jj-^ Vbzi^l 

oLwwJl 2 ] j-L» ^ 1 p (Jli* U^jI I Jjfcij .aJ^xJI ^jj» Oj ^ ^Cxj jil *Jl 

cc^^>ci 0^1 x^wJlj 4j>c^_Jb J^IjCj 1 L?Lio J_*j ^1 4 jJl 

.4JUJI Ur ji (lip Jl l*j£j 

J jjJli c^S" c3L^ ^lp 4 -£bJl 4 _JU 3 Ll« * 2 ) 

l)I |t-> j-^ j^-i 4 -/ c_^*-wwjj (_£ JJl o jUl l)I 1 ^ pr 

4JLi? ^ y^S i^JL ^cJjZjI L« J-IP 0 ^ (J j*V 1-L& bjl j J-a] . 4-J j.2 4^jl ^Jj>o 

OjJjV^ 4 JLi? c/JlS^ L0J3 . ti ji 
^_r w ' w< * w0 * l> ~^ ^ 0 ^ l-y^i J I L/ wjTl 4^»/>l^ 4_^^c_ww\j2_w_1 1 . 3 

j ^L5l * Jj>JJ UL» ^IbtJl c^j-2^jVI (j,J 

C ->1 * J.I2.1II J ol ^ 4 ol > jJ^S"j j j-Uj jjl^Jl 

Montreal (2) (Jbjb y J ^ yjj) £fyf 1987 ^ .4__^plu^J! 

JfTU ^ 4^^dl oL) jU^xil JJjLJ b« j — & j Protocol 


J5^ c 5 j_j>o t^JJi ^ jV' ^.S'jSO c 5 _/4 ^^LjJi ^ f j^- ^ : Ozone Layer OjjjV' a_iJs> (1) 
2 j jill 4*-iSn ,J^A) OjjjSfl jL4 (J,J (j’-s^—S'Sfl jLc- ^ f j^r l$-i J . tj j jl l)jJ oli t0 j jjSfl 

0j^.«g fl.ll A~> r -..-.a, J 1 (3 J * jil (J lJ_J^ l_S"6"® ^ **— — 4 _j *U^aI Afl.IgSl 0-X^ij . L_Aj~L^j Jl 

(^ jdl) .^jSf' ^ia-x Ji Jl/ j/jy 

LS ^o jjJl ( _ r =aJb^i J*>U- ^ 3jj ft\ 2 iJs 5 jLJ- 3jje.bc« : Montreal Protocol JUj^jx J y (2) 

. 1989 jjCi ^ JLaiJl <LSIjL'^ C-J L>-^j . OjjjSf^ iiJa i_ j j.,fgj LgJl -Lax*j jil ^ sJs- 

U-LiLJj l*.it*^-*y Vjia. jj . 2050 J jl^eJ ^sLjCix tjj jjSft iaJa jCi ,ji~h:j f I Ajl JLOtll O - *J 

5jjJlJl oLiljLV^ Cr* ii) j-£> L*-.j L^jl OjlsdJ L^j JL-xl J Si ^\laj 

\).dv\J*- 
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<=#01 


J xj • 


^ ^L>dSl 1 -La s-bJJj .^l >tJJ OjjjVI 4 G-J? 

^ Lp Kyoto Protocol (1 ) ( jj j^ J y j _/.) ^b <^3 ^*j b» ^lL_*Jl J j^ 
IJjJ-^j Jjlj (_£ jJl ojl y>- 4 j> rj ^ ^bbjl ^J^>- J^lxdJ 1997 

• c_^S”” jS”” 4 Jl 3 jlzs>~\ 

Cc_^S* j^Jl ^1_P I jJ* ^ j d-jl pl.Lyg.Jl y* 0-\j>-lj 4 ^»-b^Jl 

l)I iJl ^cjjbJl d->\j\£ ^ IsjL* (J*}b>- c^jLzJI l)IS" -A ai 

^ jlSj Jj^ ^ Jb-wJ ^*_b2j JSLisj ^ Lg-lS' ^j—^LJI 

*)J ^xJl C | f .. ■£ J j ^-*>> I jpJ^»u ( 1)1 j\ o - v^Jl £- b _- o-PjJl ^ J S' ^ J > - g ^*\Jl 

^j-C^- (JLs^sjI L^jjJ dJUL jl 3 *- VI ^ j*-J*Jb (JLv 2->! c^b £__1 o-1j 

. 4J y&t-A A-Jl yS.^S ^iL*Jl c— J j>cj (jl ^ j_-Jl £ ^il . <. - wwj>ci 

^ j-Jl La Lp L^-JUb*- (J^^" (^_5^ j-JuJl (Jb^>-I i^ 3 j 00 j 

^LaJl ^b>cJl ^__^oj>- ^ 4 _a 1 S\iJ| 0w\ Jfcj c_jLjJJ CJ> j-j ^ (Jj L> ^_jJlj 

<JjJ l)I 4 _&JL>- ^Lil y 2 * 0 . ^3 _LaUJ (_£ JJl jJl L^J • £.bo^Pj 

c 4 „wL>til c^b^L^vJl j ^t__jjl jiJlj oliLaiL! AjliJJ 1 b>c..b>^ bo-g .3 ^LwcJl 

^ju (JLv^jVI l)IV* 1 «_XlP C^j?LLl (j\ JJ |j_A ^ J (jjl jJ (jl 1 lJ_p l )1 9 

cc-j ^J- l oli j! (JL*^jVI X liil^b eta y>r j-« V 0 J-pLlil ol ^UclJ! 

.AjjL^>b» IIJLp (JL^2jVI cJl 5 ^ J 


c?* J ji*J' V'b-' o-^i' /Vl ajJuo 0 Jic aJU;i : Kyoto Protocol y jS J j_5" y^y. (1) 

yS y C-......ri (_ l ! j^J-° f j^aJJ C -« s ^- y5 »- aJjJ a^JUj oJ * bt « 

O>bcol C->L«I jz}\ jj yS o-C®L*^ Q. .,«gj j . iS y~^-“ ~^S- (_5 1 AtjS-jJl C->l jl — (- 

^jcs* y tojj>53l cOXlX. 1^ ul) jj (3^j l5^ ojIj 

(j»^-jilll) .«.LiapV^ ^**^T a^Lp OjCIjJI ^ .'rSs\ c.,.,^jj . A-pl^^J' (Jj-Xjl OjI jLiJl 
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2 1 00 La in >T I 


(J? iaj I 


(JLv^jVI ^1 ^il*Jl jS' JJLill j jjLwwJl jU^»! ^_>-l j- 5 (S^ji cii-JAS'j • 

J\!ljjj 4j jJt^2 J^\ J J *J>tJ La C4jlLj>ci,l jA-JuJl J 

J^al Jjjl Jj>-\ L-J jA-JuJl <j\ j *Jfc>LLJl £ l)LS^ .4 ^IjJLCjJl 

|j_>- oIj c^Lp 4j>- jjj .^ s )$\ (jyj s-lwbtSl yi>- <L_*wJ ^j| 

.*jklj2jj ^a aS^L p Lgj Lljco^ ^ ^s*-l ^ ^JLp L/^ 1 

J>Jl3 c JjJji-l £_3l jJl I Jjfc> ^j^sjd yJfC j l^^wvj2.j 4 (1)1 • 

jJLCp OV- c -r ; V 4 j I ^cJjLJl 

aJ?I jJLCp 4_Sj.3 ^j-u jl jjLCp j^-P (J (j-u VI jI ll > yu 

<^> ^oJ>- jl ^J_$S_C C^Lp 4j>- jjj .4__J^I ji-J p (Jj -^\ j 

Oj ^ *Jl Oj jy*2J ^j_J JJl $-LoJfc>wl!l j ^c. o-^Jl 4_ls_^o I jj 4 ! j-^*o 

C 4 J 2 J 1 J 4iL>c_v^ ijligi c 4 J^l jjLcjJl 4jjwUl Ji? ^ Lai . 0 j *1* OLk-jJo 

lil L)l ( ^5s_c 4^>tJjLo^a 4JLi?j c4^2? jLca J 

^j-o-9 . c-4 LS**^ L)i 1-^ >- ^a l)L^ CC-^ j^-I O^Uil 1 a 

wb oL^alj 4iL>c_v^ .l5l L&J j£-\ ^oJ>- ^-o*-^ L)l 

. y> jX-\ 4j>- L^> J! c-^Lao c_3 yu L)l 

^v-wwjJl ^.L?.lII Jli Lo^O ^ ^ 0 yC^j* L-3 j-^J 

lo^r-a oli Carl von Clausewitz (1) j_^ijjV5" j j_i JjlS" 

CO ^A^ww^a JJilvO J jJ>~\ j \ — 5 jl j^-Pjj . ((^ y> S-^J — ^1) 


5j ^»oJi 5j jkJi y.y^ j j±£ jlf aj'UJ^I 015" ^ j Jl jor : Carl von Clausewitz jvj jji Jjl5" (1) 

(j«_?7jCll) y» CjL^lXiTj jl J5” 2^>-Lg_a ^ dkLiJl i^J 
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J 4ds>l jJLcjJI jLiojl 1 ^ »*« jdoj 1 * jm *£ 

y**3 c J-a® lS's , j* 4- 1 . i_->j yL| y>- I i]L*j) 

. B ijl ij^£" ^ ^ Ojji. dJO^-0 J B JjtJl 4 8 ^ij jil*Jl dj*^ £«l 

(jO> 01 J jij Edward Luttwak ill jj ^ ijl jal ^L-Jl ^Iid.1 i_~^T 

0*V i^O’li.l J A Jp OIS” L«P OVl jy^-i 4 ; j£S"f ^wsl S-* j j J-1 

^>0 sU 015" c^o^lil j— Jl d~^w^l oO^L*-!l 

l» ./g '•: Ov 9- ^ cAPjjil 0->jj ^Vl 015" J idJJi jl 0 ijl bj-Op 

,^a>-l Ol5^-« J t j lo O^j^cJ jl jl cA^^^vU A i J^~l 

dJLp Jj*j jl tjjils 1.5 ^ 2 ^ ^ill 0 jvj*VI c^o] (jLii^Vl (Jp*.* OIS” Li ^Jlj 
0 j5w* j*-> (j-«j ,4^5sJl paIpU^- j ( j_ij ; Jrl Jj jLalsVl ^ jj-J^li 

i *al il . /j P OiiJ *^^1 jjLCjJl (J jJ Jl jjAJ A^cbI>- cAj yS\ <_AJ ^J-l 

.(dJEJl 1UJI 

Jiij l 3 J--J c2100 ^Ip a- 8 _^r JiiP- 1-gOxJ J jJLSl L-3 j vJ • 

LgllflJL* ( 1)1 jS* . aJj>c 1 I C-j'IAJCJlII j <j5jl ^ aJ( jl ^o-J IgJl 4_>-l_>- .Jljjfc 

(^^1^.3*^ I j ojJl ol5" j j^- I JjL c_3 j L&jo I j j 

^>-ljl ^ Lp CaJLo-vJ ^Jl Jj ^-<3 . aJ» 1 _P c4 .^o-l^l 

^j,! a>-L>o J jjJl cJlS" c^jviup’ ^___^>lxJl il) jjiJl JjI j!j J^)UP o^-aJ! 

0 jL>tiJl d)Lio a 5 " jLt^j oLlj j cv (JaJI jij Lo-^ ^ 

c_3( j-^lj Oyl o> jL^jl 1 4 oLpjvjj oU ^jj 

.4^1? ^Jl 0 L 4 4 Jill d)jj_jJlj co jl^l 0 jU>tJl ^j_aj c BIpI 

jl ^j - 4 J jB c^j^JaJI ^ cA J-ojJl i^ilL ( 3 JL5 j 
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2 I 00 j* [£. i~i~i >T I 


(J? iuJ 


(^wbwbLl jlOOoi! ^151 L»o_lp IwLa Jj>&p ^ 5 ^ L^l j luS\J udJ-Si 

j»lp 4 ij jJ-l AJliSfl ^Jj-Jl cOtto von Bismarck ( 1 ) iJjlo— o o ji j_J jl 
JjVI is-ojJl 0j\^2j>- j —>* 5 jou cL^jli 4 <L> jJijlj j . 1871 

oL« L j>cJjJj (J J ;>cJj 4^U.3VI 0 jJlSl Ol l oS cA-JLo-^I ji\ 

. 4jjL>dJl 0*>\l^xJl J Oo_J_3^l (_£ jJl!l ^J,l 4_J_1? ^Jl 


( j5or OwbwlP (i ^1? ^4 -jILp <L» j£j>- ol Jlo 0 jjjv 2 _Slj Ijjfc ^I_*j Vj 

4-J-I? ^Jl <oL* ll)l ^-s^I 1 {J* 0 IgJ wL>-l jli l)I 

l_ 3 ^aJl ^ <o*> 0 jjiJl L»l cl £j jS ^j-4 <L^wJ 0 j5 OJLaj j *» 

L-JW2J ^lll 4_J_L? jJl j 4_iliiJl j 4_j>o jbJl ol PjJl wbwbJl ^ip J-oJju 

. Lgj 


111 *s^ Jl — ^ ^1 p ^«V1 ^1p 0 jI^**-wJl j%ja c-3 j — ^ 

jV $0 j jJait-l AjLp ^ j — *Sfl ^51 j ^ 40^1 ^j^l <j— ^ ^ ^0 — a)I 

JjllSl jJz- Ebola (2 ^j—^y\ ^ j .*%- IS olS" ^Jl OlSv ^ ^IwbJ 

O^jw 1*^4 (_£ ^3 ^2J C-^Ls^l ^-J Lp j-& c*^o c^*)blS 

^i^lj«*3 ^1,1 o^L*^^tU ^ 1 ^l-*J-\-o*^f 1 ol c^cLc^ll C-^^I ^lw\__^ 


aSCLt 4 jjj j «_ — Mflj> Jii (Jill) ^ (^O - j 3J ^ j :Otto von Bismarck ii jO Dy j-Jj? (1) 

_; L« jl 2_JliSfl 5 jj j AjliSfl oLjV jJl y ^Js- i_iy' j cl890j 1862 

o . 1890 d — 1 1871 ^0 ji-*^***^ Jj' ^s—jI^I) 

IJJj iji*s - *>lJl 0 ^0* 0 00>Sf jljTl j 3Jj»-Ijl1I a^-O-JI 0^ o > jjl ^liSH jii OjLi*x»*v« iJ^>- 

l3 j& 

oV-^C. jL4i J y’ j"* >®J yll ,_y*J j DL-J^fl J^>- y_) y ( _ys» y :Ebola Vy/iH L _r-"J js* (2) 

il) 2iijl 4.._..--a o« 3j*kj£ ^1 jjl o yl® Oli jiSjtj c 1976 ^ 0 y y 9 I Ji* oui^l .•L-Ji-f' 

(j*-?r yl') .Oliy-Jij J wUpjIj tOyLi-lj c jJl j ^y JS" y iiil y 90 50 ,y olijJl 
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ciiNI 


Jju 01 01 0 -aOI oLto ^1 4 aJ ^j&L« yS' LajOm JlS* 

. 4jLxj Al^\ yi ^y> wb*V *)I 1 

cO ^Oi .1 Jj>cj (j,l C— i J !VI Coll* 0 -\i.l 0 L^ *S* *Xxj J-s^ 2 J 1 awUpj 

CO IT Jl3 j . 4Jb>-L« 4Jb jl ^ 01 J 4 Pj^vj ^j /^1 j-^Vl y^SSj 01 { j—^S„ 

OlSL- ^jLs^j J,l Jii Black Plague ( 1 ) ^ j-^Sfl 0 ^lk!l 01 4 _JLJb- 

4j 1*^-^ 4_J_P LS> J)-^-^4 1 a J j) xv X II ^Lp ^y—Zy* 1 J^^^l 

c4jbjVl jLiicij V 4 >- ^>- 4 !^” ^J,l cJl^ j -\ 3 cOlS"” Ol^LJl ol J p! 0 V 

. iQaxj L^Oljlo ^iLxJl J 4-CJ.aJI 0*aJJ .kjj ^ j^pxjOl (3 ji? CU™woj 

H1N1 (2) (1 01 ljtfl) Ij-JjLiil^j^ JU-I jU^Vl OLJIJ^J 

^>-jV 1 ^1 p OiJ <j; jJl c^j^yaJl I-A-a jOcij 1 J_a 3 clOsjl Ll«JJL0 1jOjc« J_*j 

ol ^jlisJl coO^-j l) 0 ^“ ^j - 4 jll *Jl ^L>cJl ^ 4_Pjwj 

j j_£_Jb 4jw2j J s ^-«V1 01 4_woJ&l .4 >LLl!I 

CoLti L>-ll* ^__*-v^I C0wL^? ^1 fii ^J_v^ |t_> C->1 Cj>- (JjxJ jll *Jl 

rr* Oh*^' 


oy 1352 j 1347 u*[&uy. bjjjf fb*jl sbj : Black Plague -a j~-Sn c->jil jl 3j-*Sn OjpliaJ' (1) 

sb jJl I Jj& 0t yi bf c^gO*bM L~4 ^ *U-oij C-J jJl ^ d-^jbi** 2ijjt .OjULil ol^*" C.~L> ^jp ( J__; aj V 1 a 

(p-*Tj^0 -ISUaj J.U- *bj ^ l*j*r 015" 

.jwJl c5*aJ I jj^lij^U <L~-.il ^1 jjSfl jiiSl ^Ijjl Jj>-I :H1N1 (1 01 1 (2) 

Oy Jj'i C. I d^jLwJ^fl I j—J jJjij^U ‘ L -. — . l ' ,,(3 all _/4jl (_5-Aj ids jl^A l_pc^9 l j—A*J 

fU- ^ 'jj ye\ J»\ Jw j ^ — (Jbbl cj» jjl ^ 0 JjLaiJl Ajuj .^o>J* Oj--i« 100 — 70 

(|«j>- jdl) . jjJallj jjjbibl ^ H1N1 ^IjjS tj^-J ,j^ l5si* J5I — 2006 
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2 1 00 j* L a 4-j^ in >T I 


i7t J I 


iujQll 

0 j ^P»sJ Aj^J ^P 0^ j-v^.J ^ jl_AJ d^ LpLoJ>- .l^l-Lk ol j^»P 

40 cA-^wLfiJ Ojl Lgjl l)j oTfcJ J%-^V £(JjVl Ja odll ^4 A ^5" 

(_£ j^Jl cilij 0 V wAi j .AiliiJl j ^Lp A-oJlij 40 y*j 4a>woJ_pj 

LJlo-P L^iSd 4 ^ ^-d 5 jj I ^.lp Vj ajlJLJ-I (^J III a5"jwL« 

jJlSl viiLj 4<JjVl J2-ojJl 0jLj2^»- ^>0 Aj>- jJl ^jUL) 

4S-I j jJl ^1 AJLoj c^JlSI ^j_*jJ\j 03 Jjjl cl) jL^SAj TJl 0 O ji jlg»ll • 

j ylSl J* <j* V^-> 4jCUP (^^li-l O yd\ J,l d 
( ^jj» ^ jj lu50 4 aJL ^JaJ| 0 apL^j o^cJajLvwo *V 

Adp A^4 jSo>- JJ t ^ 0 jLjsAj *_£jI ^ ^... g ^ijl *-& ^ £jL>Ojv2j 

A_dp j*_Jl_jd) A_*_P?L>- A^jLw^JIj A-w^>c_JlJl C->IS^jJIj ^ jixJl Lg-3 j J_X) 
l_£3 jjL j A OjLisJ-l A oJkp (1)1 l) j *dJ eliJwL jt-Aj) A 4 jLv£? 

jlSoSfl J j — Pj J*^“ ^j— 4 V| jl jJ j-^dJlj 

^v£?l_ll A_o21l*J jw\ vaJJ 0 jff Jwb l) jlg^ll £-V^-^ 4 O-L-jd^-l 

.(^^Vl 

Ua1aL>- 1 gj jjUa ^ 1_P wLoJju ^_dil A j j jjllSsjdJl d->l 4 ^5\J~I • 

^Lp oJjLJI a li^Vl . ^dJij j oj j j ^4 y>-^\ jjlJlJI A aJL^ 

cJjL?“ 42009 j*l-p olj— jI ^ cu*J-Ul ^1 ol dJ — 

J-V^l ^lll ^3 JA 0 I jjlS" ^jJ^-Sl C^jj jJbllfllll jlSol ^o3 \a 

^ YouTube (s-^ ji) j-j-^aJI ^5 Twitter (j—t y) I 

.^UJl Jl jI J^rl JA 
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<==mNI 


p-Lail 01 ^^bJl * Jslil 

. c , _ j l^»-wJ 1 ( > ^r 4 c£ l5^ j * a 5L5^ o j ^ s^l 
j — aJ UjO! L j jfT l$JL>- I ^y» jj^i V e-^L-^VI wl>-l 0J 

^Ibtib Jb^Vl JjLojj <— ^*-JlJl 01 jA — AjI*-IS o j\ AS aJj.0 

j*_£j Vj . bj^jl 1 P ^>- J jOsJj jil X-Sl |0 j& jJtJj 01 J J. ■ ,yfll> J C ^>1 

. A_xJb obbc« Oj-<>-^-^^J c lOjfc J-JiO o J jb*2j» 0^-o-^b 

♦♦ 

Jju J,UJl Js-ojJl A *j ^4 i£j £- Jl A *3 £_Lj (_£ JJl c^3 jJl (J j b>*j 

.!w\Jb>- l0_£> ^Lu4J ^ 0^ l3VI 

OJ-L 0 V 1 j ■ Jgj j J 2 ojJl 0jlv2^>“ jib «wb AJ^jT j*JL*JJ c_3j^_jc4 

Lgjli c«Xju -Lsl 0jw4 ^_I_P Co ^]g.y»» wli 0 Ojl 

(_^^bb LOsjI Lgjl LOT c^Lil ^__Ju jl AjjJji-l j j^axJl 1^7 

(1) ( J^p| yc^4 ^ Jl cJ y£ 131 .oLJjtilj iljLJl 

_^Jl l5 Ip ^j^b* 0 j-J ojLs^Ll dHj OlSL- OLi csupernova 

^j-4 0 J x»Ig~*.wO Lc.j j! ^ — -^-oCL A Pj-o-4 (jl £• 

jJ c (30boP ^J,l Obu cJ j^- lili) jb>c_fij VI 


aL‘U A^ik^r ol o^s- Js- J~b ^ : supernova Ls^j y.j*" j' j*-^-' (1) 

tL«j^LJl il) J _j>- 2jl*il %i\ ji 3jj jS” l) ( jl lS^j j J *® ^r 0 -^ fUiajiJl ^ 4 1—^*3 

jLgj^j t_..U Ul . •*>' jl L-»j' o j),.,jg,p jjp (J ^2-cZ ) j tl.,fg all jl^sju*^fl i5li» jCsjj l_« ijl— pjv>j 

3lxS” dJ j lil Lai .J*j^ejl a!x 5” ■ l.P klJJj -LoJl*JJ J bl _J^ I Laj5 Lai l_> jS” yll tJ d ^/L) u Lc- 

(j«^r yil) .|» lag -1 j*s~~a o jj-^ 5 ^ 01 Oj^ Jj--I J -AS 4jp 5ix5” 20 j^*0 j*->eOl 
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2 I 00 j* Ic. in >T I 


(J? iuJ 


^^LSil jjl y>sj ^Lc- i g ;S* (J js>- jj Jj oUSC 0^ 

. (o^A «-A <j-* Jj*jI y> J,l j*-gjT jZ JJL> ^j> yu 
^\j jy o -k«Jl Ojl ~ l$j Jjs ^jlJl J) ^lajl (_£Jj?d j 

j^j>tl!! «. yjs ( j&li J y>- 4S*SL«_P 0 jS” £-L^j ^A La ^L>dl 43U2JI 

• Day son sphere (1) (dy~ob s ^S") s ^5 ol did j 

Lo-U . Ls^2jI $- L,^?.jaJ 1 ^ j J^-ojJl ol ^__>-jVIj 

U j ^3 d 3 X$ 0 L^Jli c^j ^ scv2_Sl 4jLp ^ I g-l all ^J,l jjL^wJl <i)\S 

J-&J C J jVl is-o-Jl ^ — « OjLl^- L^jL^? Jj ^J*-d2J J^-XJzJL) (j-aj-Jl — « 

(J jJL>o J .L^scoJ^f J 2 *-!.} ol>»Lwwul 5 Vl 4 l_ 31 S*j d-* 3 j 

Jg-ojJl 0jL^J>- (^J^'Vl J 2 ojJl 0 A-^3 (_ j j^’xSj d- 3 ^Jl 

^ ^ l^Jw4 A__<J L.. " * . ^a) 1 wV. . 3 0^Lv^-^“^ 0<-A_& 0 ^ ^N-WV^ 1 cjUJ! 

C— ^ I ^L*-*asi I C_ IjL^ 0 t-Lp - ! ^jcygj J_XJ ^1 , ! LC.^^ C Oa-»-^t3 I 1-^4 ligj 

.£ J^gJl AS'Jv * J oXX« ■>■»•> l^J*V ^l-Lk C j)-ygjl 


^JLUl J^aUI^IjL^i 

CdJltJl J 2 ojjl £^2 J ^1 1 A OjL, ,g.>- 4_^3 J vi 2 J ^ JJl Ld 3 jil (J J Uo 

4^j ^] gJl 0 j_ j . 0 ?•! j >■! rt-tuca c.> J i 0 j Sddj 


LgJLiJLj ^ j_i" j^cjj Ja^ a— o^da ;/^o jL-p ^1 jjl scl_J 5 — * :Dayson sphere d j— Ji ( 1 ) 
Jij 4 i*d.l d—jllaJl jSi j> 5 ^ JaLiJl (_j^® ^a_A ^ a L«l . 4 a-L 5 ia c^JUiC Ojj) lata QjI jL..Ja»- 

( J^9 isUail ( _gh- Jjl jJ.1 c_.llaJl iJaieJ ijojJ-l il) 2*iJl clXLi 0? l) j.a~jli DL<i . j 9 2j jialll s L Jyill ^II P 

i iLJ*xS”l ^L«l ly>-L>- ^J^... t syjj ilJJS c 2 ^-LaJ.I o>t j\ms^-\ clXL> 
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<==mNI 


4_Jl joLww^» cJS-^jl c-*S 1 ^^Jl ij* ol jLill o> I *La ojbjJ 

von jl * y j ji jL-ww^j . o j >til $-l>- jl ^w<>j>- ^ L^woij ^Lool ^__1 p 

t<oij ^y» ibj J^- j^p £-wwJ £_o ^^Ip 3jJ-aJ| ajjJ o jjjj Neumann 

(Aj ^ xJl J_al jP j ! (Jl>- AjV) l* j-o-^ ^c.k.^> ^1 p k^gj 
.A>vw^J^J £t_0_!l <0^1 * ^jJLj O-jl o! j- Jl ^j-a 1 X.Lyg„a 

ci^l^lJ-Ll £^la ^IIp .iSIla j l« jlp^*> 1 1 a. . ^ a>-l^ ^L*^c. jajjl^ 

APj\>> c-^jUL APjwj J^l.klj ^__Jlj L^-vwuaj ^t^OOj ^l)l joL-wJ.1 dJ l y> 

OlSI AO 0 jdgp ^ J *lxJl> AjLlJl ‘-r^J^ 0^— : >ti Ak> ^>- Cs- j ikl 

y» £yS-a cAJLvj jdla 13.7 j-& j J XJl ^oP jlS" llj . ^1 P 

^^>^1 j-oJ-Sl lw\ £> A*d\J^) .(l&jdgjl^) Owl.^.^ d-^1 jL^ 2J>- ol JujJ O- i ^Jl 

. (^^^JldJl C_— ^loJ^^-ilJl IgJ ^^ iSl l ^ **\ Q I A_J*V^ ^J^1»dl 

la 0j\^2J>- A-^i Jwv^J (^-i Si 0*3 jJl (J . j>-\ Nl<0-l ^l-£> jl p 

tOldSo*>V A_ilS* A ^ik j^L^a IgJlS'Lx (_£wd jj ccJLtSl k oJ-Sl ^1 

coJ ji jjj^l ol jLL» ,9 10 A_ilk jl cPlanck energy (dl jl ^ — iLU) 

ASlkj) ^40 jS- A_wwjj ^dllsjaJl ^^ajJl L&^-P ^y2J ^iSl A slkJl 

j\5"l IawUjj ^ill aS11?JI y» jjJjjwVS" j >0 jdl A^lk ^jfc> jJ-5 jlj 

Large oUjjJ-^Jl c^^jVl aSCLc olji 

Uop jl^J ^Jl AilkJl ^ jo- ^ jil Hadron Collider 

lj ^kj JJLxj C AilkJl ^a jJ_aJ| la & Jjp J . <Lol>eJJ Jjlldjjl Aj ^kj I ^“1 

A_lo^ oil Jj lil^- c j^a*^f I AjL^J ^ (j J^oJj (O ^L^-aJl (j-^j-Sl 

O j-^j .(^ L^ -aJI ^j-ajil ^ y>-\ kl — aj jl ^ y-\ jl jS 1 J,! iS^y 3 
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2 1 00 La 4-j^ in >T I 


i7t J I 


/^5s_c ^ jlk; ^1 p o jLj>- o 3 IjL^JI 43 LI 2 JI 0 «, lisjj 

^c-wc *0 jaP aJwoJI^- 0 J\,s2.l£- Li jl? w\ 2 * 7 - _\3 L^jLi d^*c-^- LgJ^J COj ^—^2J 

jj jll jjj ^ 1 ? ^p L«l j ^-LjsjiJl ]?\J*^2j\ jb ^jp L»l c l)L>»^JI j g-L^jaJl 

C_^~L*lil 1 ^plisJL^I wLS 0 jLs^ 2 ^-I 0 -L& jlSL* ll)i .40^3 L-J jJU jS* 

4^j>- 43 l_L? jC>s^j ^jiu) 4>jLoJtJl j 4j Jk2^]\ oLJLsJl ^y> 3 Jp ^ ip 

j C)\ ^j-<>3 c (jl ^ w\p ^>Lp 4_ll 3 .315" 4 ^JL^j^ 

.lgJLS"l> 0 Ji 
0jLi^>- ^_L« j Si t^_^*-wwJl ^ j£jcS\ Jl oLJl ^j ,^«; I Jj& ^33 w\ 

I . 0 j^JlJl ^w\_A»ww4 g-L^**-*J L t p'-*"*-'-S I ^* j^cJ S-u^L)^ ^>*^^*5" 

t JjlaJIj 1 5jjl J Lc.j (Jlj ^Jl Id-^J 3 LoJ>til olU-^l (_£-A >-lj 

^t-wwjiwwo ^iSl oL« j-J j ji joL«-4 wL*j j . L5 j]^>Jj j! 4 _j! Jj j£5"l 1 u^sJ 

L ** - xm . a. 1 joL^4.l Jil > j to ^>4*1 ‘ 4 4-o-p jLS^Sf^ aIa^aj ^ 1! L^_>l^ 

viJJij tl_ ^4><j <LLli ol *2 jJ » ■ ^ ; LgJ jjs £_JL> Jjjj c4 oJ>e-vS 

c^LLi5s^J.I dJP c-JlS” Lc.j j . ^ ) LJl c£ _j ^ *Sl _j ^ IsjJl 

^>■1 S-5 V V LuSsJ j-s ^? jj Lujjj JSll^j ^ 

^j-4 <Lj Jp oLlj 15" A-oJ^c-sI? £-1 J?3 4_LuL» ^3 ^5 j C L5l_C ^ b Lp^- 

cJ->»lS" jj>o ^Lp ll!l o I j^S" jL-^4 o I lJ->- ^>- 

. l5^ ^ a_5 1-5^3 0 UI 5 " (^1 4Jb>-ltAj |t-s^2j 

aLLaII J 3 c4^j ^p 4JL>3 oLJIxj ^ ^aiIj L»Jjpj 

^Jj y& J •-^4 4-^ ^-wJl LgJ^-w-L? Uj oLijlSsJl ciiJj l)V oJ Jlu 

. 4j Lj>- jJ j c jjUi L>- jJ j£j j toL" jj j ^Jl ^ jIp Jj>«3Lv>jIj 
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e=y|=OI 


O jAl Ji> 0 U.j ?-VI ‘ “->\j\ 02.J-I 01 jJ& ^>-1 (Jl oJ^-l Jfcj 

y> JjVl Jl j—a+a .k<j! JA JU&VI of U /■> \Si .L_^j|j 

IglS" 4 OOLx Jlij 1 UiV - s jj JS”VI J <OiVI 

jjjj LaJ_LP t^UVI jj a ^JJ -XO 01 JoJ>til ^j^aj .4 ;jjv2-LPj 4 8 J^JJ 

J ^ cOLOj j 0v5 i2^>_Jl ^jA ol jl .,fg>- ^ _^>-j Lp sJif j_>ti!! 

jf C JoJL^eJ of ^j-a 4j j^t-A jS f OLa L^-Lla £c_j^sl LC.J) (J J jl Js <a-Jl Jl 

.(SU-I jl ^•oJLwO |^_Pw\j ^ 0j J *,,-g j wLjwLOo 


gjli *L£j QX *1^1 II 

^.-\JL0l aJL^J, js* 2L*Jl 0^-^-^ 01 cj^ C*-X£""^-L l 

00 ^Pj C(JjVI Ig-ojJl (j- * <0^5" ^5" 0jUi2j>“ j — :>J 

C(_^l J <uLo-P CJaO ^Jj . JjmJlj OJ->0 ^>CJ jbjl (J I _L& 

C4-1 jjJl A-J-ojO y>*j ^I_P (J/oS^j-^4 0 jj^Ssj jJj ^OjJl ^yaxj ^ 

.aj^3c« a_^_>-j ^>o A^tij LjI o ^L aJ IIpIj IS"! j^I ^ jJ oj ^ di-03 

^ aISIp oLo>- ^ J ^_Ap J OjI jJ oL>& 3 IJ & JaS" ^oCj ^ 3 j 

lol j ^ fiil ^J Ip iJ Jwb c ^ $-1 y^-flJl 

^?U*- 4j>- jj $.1 <0*Jl Oj^o l3 j oj j cAOU^aJI Ojl s^J~l OJ Lj 4 5jLfi«4 

^ A-jLsI^jaJl Ojl ^iL CJ-3 jjL ol aJjjOI ^1 jjIj OwLio oJl^a 

0 ji!l J ^k>- Li I ^cj>-jVli cIOa ^ja t jj r i> Ij 0 j5sj of ( j50r_V 4_jf j*-^jj 

«. ^ OjJij ‘ a- ' all Oj J^“a Ajl ■>;•»- ^ ^>-J l_00u^5sj I i J^A JlJ-l 
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2 1 00 j* L a in >T I 


JS» i7t J (^1*1 I 


4_xj j^^Jl 4_J>- Cjl j 

a-^pLlv^ jLo^I J^U^I IJj& jl ipjj .iJljj&j 


LLallkj 




Oj^yXv^ Aj 


I jS" jj_uJJ 


i_-> jSs^Jj j COROT (ojjjS") yl!l ^L^Jl ^^aJI Jju -*JJl 

l^ot-v^ ^ 600 s-> j^LJj i__Lio5\j jl £3 jill .Kepler ^4-^ 

U jSol* u_~S”l ^5\Jl jj L 1 jLie5”l 3 j^S.j . j .,.'■? all ^ ^ 

olS ^ ^>- jj ^_>- j-> oljUtJl ^J_p j-jS" jj ^ & A-Jllil 0 j. . L> j-1 

. c_jTl jixJl dilj S' aASIp 

Paul J j— . c^j-^jj5^oL« a_ 2 T ^—j^jLU I Jj c2001 ^ — p 

t jVj-s ^ 30 J,| 0VI c~Lv^j caJU> ^Lc.^jv-Jl ^ Allen 
Search for Extraterrestrial ( L ^ jVI ^ - »U y. 

aUT I J-j *> j .(SETI ( i ^-y^) p — *»l» \jL^ 2 i>-\ Intellegence 

c_»j l_& ) oEJ-w4 ^j3 A__*^n»E*>^\J ! c« j^^s-ca*EJ| ^J_P 1 Jj^Jj (jl AjEj 

^Uaj L«J -lpj . y jL» jLo-J> a — *SI jJl Hat Creek (db ^ 

Uf cL^JCjV 350 * ^2j l3 c J^Jio c->l j ^S'L^-L 

cj 3 ^Jl . jlUJl ^ !j j I2 J a-^s-L^>*)UI cjU ^5s-omJLJ| ^ Lj j^S^I aIjl>&-w*>> 

1000 ^1p Jj jj *1 «~Ip a>J ^lU.1^1 j !l 

CjU j5s-wwJj ^UaJ j[i caIJLp oLj>- ^ J^j l 5^ |t-^r 

0 jJu J-s^J ^Jslx.^ cJl!| ^wbtJl I jjfc Jj 

^ jj>r j (^5^ J I j IIS' $-1 <J-*Jl jl ^ ^jj 

^jjj j.Uiil ^ ) jjfc> jli ccj s ^2 _* ULp wwv^oj>~ Jl jl? 4 *jJLj» o!jl_^ 


666 


«HWll 


^jL>- ^j_P ££-*1-5 jJ JjJ^v2_Sl A_*3wUl jJ-L 1 >tlC jl 

lwL>- Jjj.J.1 J £_i-l jl $.Lj>.& Jl ^LJ-Pj-* *A aIjuj . \'j-J~‘y> VI 

jjl j^JJ j^iJjJl IJLa .SjLiJJ aLjuIs ^jjdJ.1 IJL^J ^Sjkl Jjl j II 01 j 

OVI (j^jVI ^jL>- 4S"i lL. >tJl ^ js^sj cowtjwJ-l ol iLJl j 

yr<Ap Jl 

<Lol£ oljLil — 0 Jill lj a (J“}h>- — i _4_JU^5 sj Jj Lil j j./*~\.\ «j 

Seth j-A c — ij,jp~ I) . jlsJ-l <•! — JiaSI ^ SiiU- ojl — ^ 

ac]?:* ,j>jVI ^jh>- tlS’S cu^tJl cShostak 

. O-L^S”” 0jlj2J>- VLv^jl jl L»Ip ^j—J J^Lp j j jap ^ 4 j| 

Ail i]jJJ jl Ll& I J_>- J ^jLxil cJjLaxJl ^ Ibl jil I Sjt> j^SCj _\ 

<Loli oljl&l ^jiJLs£j jl jj^ aIS" j ^JLlI IwLa j-C jl l-A >- l j j 

.(g-l jr -^Jl ^ (j; ^>-1 ojLk^>- ^ 

(^Jj>-I jjL j jSvj JJL$ c a^j jJLl* 0jLsI^>- oljLil ^J_p bjtp I * lilj 

c_3 j-^j •l^j' tJl ^tjjlJl (^ a*x>j^I JL- S"VI aS jLaJI c^I j}\_*Jl 

c JJLi-l OwbLl I jj& Ji ^ :!l j-aU cJu^ j JILloL s j j...J 

A-wLp oliij t ASCjoj C-^>c^-s^I LujL^j jl> IjJ j jO»cj i j\JuSS^ 2 yr j J ^ 

• • • .CU3 Jjj- 4 £-* y^Vl ^ Jj>“wll) 4 jj-L4 

^pjJJ ^1^ ilLufc j^5o ^j-U $1 j-A a!?L^o j^I j ^Jl ^Jl jl j\. p 

.L^jIj^L^- ^JLp c LJ l *!)bv£?l yu V ojl^J-l jjL jV jjiJl 
l cl^j»^*^P ^ ^ ^ IjJLu ^v*>ji>.l ^l^^“l 0 C jJJwb 1^^ ^P 1^1 J 

o jjLi jjjiJ ol j-L^> br.jj I j j^VI Ji c . Llp JjLgJl j^jfewXxj 
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2 1 00 j* L a 4-j^ in >T I 


(J? iaj I 


^ ^w\jj c 1^15* 1^1 L« » OjlQaj-l t^JJj L^- y£j |^j Lv*j^ 

jvoLil Oj_Xj l-3 j_^> .V o* oLa-l^j £■ 

L$jlp LlL,^j2j ^1 4iL-wJ.l OV jVI ^ Ip JwoJ^- j^p ojLjsb-l viJUL a 

jviL-4 (JLv^jI 0 y>r i 01 UjuI c OwbwLP 4 jj ol j-L^j 0 

(^1 IL.ISI c ojLOsJ-l dil> 2LSI bias tJli I wX^j&j . 1 gj 

4 S*)bo-P 4 _^s_L»V C->^ $L) s-llJ ^ iJl L£> 0 jSb c_3 j_^> j . L^_jc« jl j >- 

01 c4jlJLJ~I c^JLjsjaJl oli jJUdl oAb ^1 JjL^>j (J L^jJ 

OAb £-« (J^l *1* J-> 01 J *3 0b»jJl « Ljj J 3 

. Li^jT o 


OJ-iJ^ Oi Lt ii * 

H ♦ ♦♦ 

015" L*4«-\_lp c ^ LL 1 o ^ jiJI ^ I ^^3 l j l^O^^LS" l -A * » * > j. . .^b 

C jJ 0 jJlS ^jijfcwLll ^jjOl £>»J . 4j&lbJl oj 0 y*l. Q j» 0 J.-Jlj J-Oil 

bits oOJl J5J—P d«> tol« jlxil oj j_j ^1 ^Iojj&VI J j— ^ 
.ULc 4SlbJl LprLjlS' 1^*1 1>» ojUi 2j>- L^i-Ljo 
c_^5" j5" ^Jg^o ^ Ip 4 OIO 23 ojl J^j>- c*^ i>» 01 <^j ll 

m f\j j-^SQj J-s^ 5 J^P 4 j>-Ll4 0V jJ 0J-^j>-I ^1 Jj>cJL^I <U3 J 

4_L4 C^slJj j j-^-5" jb^>- (_£ I JJsjCj L-0 j L 4 OLpjvJ C^jLi-l oJ 4i 

c_^5 ” Lp A-jb j-$-5" (^1 

.AjUU AOlJ-Jl 

luXJTj j jL^>- jl 43 Lb w\J y* i^\ L 4 OLpjvj 1^jlj>- j 


668 
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2 ji jJl ^1 Jj>c_1*»I j 4*^1 4jL^J ^ J^ 0 J-^S" Ojl J^j>~ l)I J *>0 Ol 

^jp Ij^-lp l) O jLjsJ-l dJlL ^oJ^f ^5\J CAjJ j-Jl 43 U 2 JI J (^J ^Ls-Vl 
^lp l — -JU aII ^j-a j j .oU jJUi.1 4-oJ^t-s^ oL^S* 4jLl_jca 

4^ JJLj j o^Ls^3l j j5w»j c^*S " £ oVU^I ^liaJ jl 4^y£ ^LJul 

^Lia ^Jp ^ Ji o jLj^A-l t^iUL l)I jt Pjj • ^ <JlxJl 

$• kJl wbwLi I Jjfc (j j- .X j c— i ja-^3 c^ilUl i]*^A oj 

oLa jJLjc« 4jLLjc4 ^1p oj^li jj oj-$j>*^ l)jJj ^ 

iOU jJjtil 4ji-ljca ^Jp J-o-^4 j ^l ljL*-a l)L>- 1-^ (J jlS" tJ ^J3 cl j Sj 

cJ,l A <— ^ j>~ y-A AjjJ^r^l 4 _jJj>cjVI <— y>- 4^3 ^_So I Jil3 

L?-fl3 £tJl*J ^ & A ^ 2 -ojJl y* OjLj2^>c_3 . C->La jJL*il a ^ ^ 7 — ^ 

L^jjJ CU-J J 43 jJgJLa 4_*J L^jjJ 0 jLj2J>- J^wJj J-^ 1 J c4-« ^J_*-a 0 j J-a 

jv^P ^j^a $.LaJ| C^plIs.I^I ^iJl C^>La jlxll Ji" Ljcoj>- LjI j U . 4j jlSCa 4xJ 

jJJL U&Jj>c_Lww^3 C j 20 c—Ol J 4 j jli^La 4_*J jJ l)IS^ C- *>- Cjj— j Jp^l 

I j_& ^lp LlJLjI li|j .C is-ojJl yA OjLji>- LgJjC>tJ \j c 4^4 jl_**a jLJLa j>tSj 

. 4_JLM LJjLj2J>- ojJ y (_£ jJl C->La jJUi.1 j%-S" JJL JlL^>- Li5\-o-3 CjI -Jtll 

0^3 I jSOfcij .H is-ojJl ^y» Ojlv2^»“ 4^3 ^ (^Jj^ J 

Js-ojJl OjLsi2J>“ L_Lc>tJ LJjLjs^cJ ^£?lii-l oLa ^JLxil 4ji-l_3Caj 43 1 I^jl jj3 

.H 0.7 

.4jLLl]|j O j_JLJl 4jl ^JjjUlIS j >-l jX^2-a COji— >“VI ol J ^Jl ^ 

Loi^ 4 jI 4jlJLJ~I . OjLjai-l ») Ll^wJ C->La jJjtilj 43 U 2 JL 3 

C4>tUJ oLa ^Ixll J Ji j 1 4 OjLj2^>“ 4$\i^ 7-s.wo ( 3 *-^^ 43 I-I 2 JI jJ 3 ^Ij 
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2 1 00 j* La <Lji tT I 


(J? iaj I 


l)V • a^pjLTI aJLomw« o-ww«J . IajJ jj 01 ajLLlSIj o jJjJI ^Ij 

0 j5\j ^ (J,lxJl Ja-ojJl 0 jLj2J>-j J j^l J 2 ojjl OjLLs^- LaJJ J j ^0l A_j LLlSI 

. LowA <-X^j aL* j 2 ^ 

. La Jt-^r L& J.S jJ ^lll A3LI2 JI 3J-L^1*-wv 3 C*^La C^lill Js^ojJl OjLjs^*- Lai 
jjfc>j cA^ll ^ 50 a^*jj os-LaSo J«ojo ojLj^ji-l c^LL kzj IS" j£- 01 

IwLaj . Ojl ^>- Oj j-v^ ^ 0 j S\J LgJ>c3j ^0l oLLUcil jl ^ 1 *J I a 

£jL c_3 j_^*> oS” j^Jl Ojl ^>- 4>-j^ 01 Aj*V $^->-jVI ^1p y»^-A ^al 
C_3 OjL> IJlgS" ^ Ip ^*_>cj2jl £J LscS^a ol jl JLa J^U ! ji J 01 

4^-j^ ^1 <^S" jSol ^_jJ| ol jUJl J Ojl <Lo J>s_s3 ol — ^-oiT 

■ 4 ^ k "’ ,> J^' 

Js-ojJl ^a ojLsIs^- 01 £.51 jJl ^ 0 y> olS 0j-wwul^ OLc ji (J jL>- JJLS 

‘, ** - ^- 4_x3>l d^*_o jv^Lp ^jP Cl-^tOl ^p ^TjU-l *UiJl 3 Jlil! 

C J,LJ| J^-ojJl Ojl s^sxij . ^il £ J-L 2 JI jl A *-jo| ^4 V-L cOj— oJ-l 

0 ^5" ^J>v^ JJj ^jP c4 UJ21II 0 j**-Jl ^jP 0 ^ j^>-j C-oljl y^*'M 

^e_a jij L^JLx^ L^jjLL a aJIS" ©jl j>- jJ L^J l Jj^L® cl gJ y>- a_^L>- 

^LOp cu^>c-*j 01 0j >-wol^ OLc ji J_a3 I J Jj .0 ^©J-l cu^ 4 ^3>VL 

aJI j'^p) ^L-VI ^1 ^0-^-1 *, ** - ^- Ax_Jj*VI $■ j-v^ <-0 jj ^^ 0 ^ 7 - ^LLu ^jp g-OO-fl-Jl 

.(dlilS" 0 jLj 2 ^- ^Lp jj^Jl jl 

^jp ^ 0L l^3l.L?J ^ o^wO 0 jLj 2 J>“ (^1 01 3 a ^JjsJl 1 0_A 5sJ 

0L4 jJLiilj SJlUl 01 lS y I Lli I JJj . j>*ssj oJ-JOj L^Jli 0 jtg^.01 (31 J^j 

jLx- 4 I jl j Laj jiflj $-1 jI oljl s^J~l j.L 2 j 01 0-L2J / 
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ajLLlS! ojl j >- 4 ^-j 3 j jL.*-* jE *_1 4 js^L>cj LjI 

(^^IP-VO J ^ ^ ^-o-Lxj . jLipVI ^ O 

.entropy (1 ) (LjjjoI) jl 


Lu9jju^I dhnil^j 4 -i(jLaaJI ini nnl 

AilkJi ^ J oJJ 0 jLq?.:>- Jj 1 4 o^lp c4_Jlill s^jVl ^ 

l$jf ^S" *V t 4 ^Ssj>o A JjuU Lg-^vJ COl * jJUi.1 4 i-Lscaj 

.4jLa>Jl ^j> IS jli> jl cJ-oL^>o V (j,l lL>-L» 
cWall — E (c^i — J jj) J,j-P ^ LL» i 1a y f ^—*3 

4_«jI_aI^ ^ t - ^ ^ <3 I ^| . . .a.tf,*.*** Li l 

oL^>- j Us-ljj L&LjlLv^ ^_JjI L5^ aIpL^j LlLsc>- J >- 

.^>-jliL( g-L^j^Jl cP 43 JL* $-L,^>3 ^ 4-P_l!l 

^jAjI jS (J jli c4_woJ^V^ 4 jl_P ^ 4 j jl l5w»LlJw\Jl ^ja. J I jS ^w2J 1 LA J 

Vj ^Lj2j ^ ^ <1)1 ^ip 4 ^Lc^*j ^ . ,^-Jj 4jjI iSv ^LljwUI 


t^JJl iajjI ^ i-l j,l_£)l o jJUU 4.>..^. I Li a-*sL»-^j tsbj-iJl ^ .^L«i ^Jlg.i/g.. : entropy ^^Lxp"VI y I—jj^jLI Cl) 

^jlp J-oJ>j .aOULL A—lo^S” L* jw Jsjjv> ^ Oj^^Jl C->l*A>txJl A_oJa>V aOI^-aII C->l J_»jtJl ( J__*L*i 

Jjljt* ^Uaj (_£l .^LiaJl l-L* Ljjjbl jl-LLa J& .ibijl 4+>r*aj 01 ^bj^i ^Uaj ^ LJLsli Ijyu 01 o^LL. l-Lwa 

oljUJl i laj»-/ajl j tojl (^jL_~o ^ jL-^. jj 2jL>- ( J,| ( J^2 j L_Jlib jj_jtJl (J,J 

O’-A^’x j L« Oil'S .0-9^1 Ojl yJl lOjb (J y *& jU (Jjj »ll ^UajJl r^b>o -Ai j tO’l.a.wgJ' 0H> jl^_J ij_j— - 

( J5" ^*m2J ( _5^“ ^_JJ J&ZiJ J C_-» jJu slg.flj 01 tf L_« j5" ^ (3 J jSfl ^j- 4 0 

JjLJI Jldl !J& .lib llsa'i ls*5b>.| u)f LjJjb^n 3 i_JW^ jlj .tl—aj *U9 Lc. L*Jls^ia till l ya f-j—>r 

iJJuj |»-^> *V_J Otvf OXLiS ^6 j ±>- j ^Sj tL* bjJ till aIj ai y^a# Liijl lil Ul y^Oo 

Ls^L^tij . 202 jL>t^a LjjjLl aJU- ^giil fU.1 3Jl?- Lai tOj^S" LojjLl aJ Is j]jLJ.I aJU- 01 J ji-* . -Lj-sr 

(-5^ Cijy^tll Jjj ^ls ^jp- 0H4 j Lili . y^*]\ t_. .jst ^jp ^^wJl .<a< ^ 1^5” L^*_jJ A-L»j»Jl OXL ,_|La 

(j»_9rjLll) . ajp J>^d I tAiUaJl jl c-A^Pl iJ-Ajj J jJb«i.l 
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2 1 00 j* L a in >T I 


i7t J I 


^>~i *(J Aiii^Ji wLJ jj V loi iS I c^-\, p 

^bjjUS'^ £ O lj 0 j— SO l ^ MUaJl j O^LoJJ 4 JLo->-^I A*^S\Jl oj ® 

OS Aj I £$1 pi C4 *x>Jkl pS"Vl J & (J,li!l O jjLaJI Op iC SliJl J sAftJl 

Op C&L»+J J . j AjpJ <L«OJLl* 0jLj2^»“ (_£l j\ s^l ^0->til Oj 

jlOJL* ^J,Lo->-| ol ^-P- ^y. 2-J Aj jl jJ~l ^LojJl (jpl j3 ^Jjj* (J,lx!l O j-jUl!l 


.0 <obj (-LS^ J P^VI jl ^^ipVI) 

cPj>s-o-s^ 2 j jl c-O-wOj ol jv^J-P Oj*^3 •(_ 5 ^ 2j ^1 OjV ^L-^VI a^I-S^ ol Ioj& 


jlOJL* Op ^ lOl) pJj>sJj ^J>- jl C^c_wJlo jl (. I wL^ 2J j! 

0^-Sil Or 4 b)l piSil ^jSs-C V C Jlill L5^ ’ 


cop«j>“ c^P ol tiJLloS'j £ajjJJ 3 pi (O _P~I 0 y* ol j 


JjU . AiL*-lil 0 Jjl_P Jj2j2j j j pL^J ^ ^*J j 0 j-^-ait L-J ^p 4JIJJI 

a*JJI ^p oO->-Ij a^JS ^JL-a co^-wwJ 4jl 4_>-jOj clo )\ ^JL V 0oI0j>“VI oO-& 

Lg_LP yjo — 4_£ j >~ I A_*J 4^1 jl — AjjJ-^^fl 
L^jUj jl £-Lj! JLo^- jj> 0 AilkJl c^l jIOsj>- co^tijl lij loJj 

Ojl ^>- cooljl sjsJ-l cJlill Js^jJl jl ^ItJl Jfl oJl p,j 


c_3 j-^j . aJ_p ^Zs-jtU Jj.lS j\£* L^-P” L^*-« ^y^ij oj j-ygj AjliJl 4 _IjLa 

^1 to p->j c (^5 ^ j^j 5jj-v^ ^p p»! iS^y 

c3^ P 5 ooL« pjtll jl! jj coljLsis^-l t»fJ_L cOl5" L« lij cjiiilj j .ojlO^J-l 

-* C 11 

^•pjj c_3 c ajIOjlJI JIjjI « (J p>- O-J jjj aI^IS" coLLp jL>sOol ^. . ,L>3 

.L^-wwvjO ^jfc. L^jjJ J OoL« plxil AjLaj ^p OjLjsJ-l 
LpPj .oljLjsJ-l lJjwL>- ^0-1 IjLx- 4 ol pp£- op JoJj 
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ojLs^>- jjb (J jVI Js <>jJl $ojl jaJ~l i^LcI L?jc ^ a wai jl 

L^J 4j>-Li4 aJL^jj ^wX^iwwo ojl J^j>- c(Ljjjo^I J 2 <L>~) 

l_£J3li? O^bjJ 1 £Jj>-L>- iS^ •G-^lj-^l 4 — jLaxSIj Ojl jX-\ ^ L P 0 j 

aLj jJxj Ji 4 sLl^JJ jl iJ jJ > c j-o-iww^j ^>j ^ Ip 

Jlo^-I ^-oJLwwO e_3 j-^j .4 L^lww^ 4_Jp oLJ~I Jju>o js>x j ^]p cl £-*5 " ^ 

^OwLio O^b^Jl ^ Oj ji 2l* 0jLv2J>“ 4jC^2J C^*-i Si LujjO^H jl L-^l VI 

^lp jl ^5s_C I j jO^I ^jSvJ C 4Jw« V ^o*-^>- J-«I 1^ g-9 

aSLLJIj jjLJl Lj>- jJ c-^wb>ti^l pjU^j-l jjJj jl jj l_^S" jSl!l 

. 43 II 2 JI ^"*»l ^ o^LiSOl ^IJjoIj 4jliJl ^j.4 ^LL«HJ O^Jj>tlll 

^^Aj t(L_ojjo^l (_£ J_ JU-^o ^ -Ll ^3^1) Sjl — A>- j — *> -I 2 — oJl j 

lij cLLgjJl ,^jJ ?- “>U SilkJJ o^L_)j ^ ajl vi>- 

L^s!jvj| J* i_-> jfy 01 J jlL -Us L^Jli c^Ss^JJ Jjli jS * ' j .S' jS" 1 4 

^ Ol L»IL 4jjlS\j 01 jjP . (_£ j >- 1 ^! / ^! jJl (_jj ^1? P 

jjC jwbt^ 015" ISjj j-Us 0 4 1 ® ^^g^rjULl s-LLaJl 

l^Jli c<_£ t-*5"l j5" J,l £-*> j4l IgJ jJi ^y> Lrf L$ 

. ^ 0 aJjIS" a^-I : 


SjuJail ^lc JaLa^il ^Jl S-SLLxlaJI ^lc ojJa. ■ ; uJI ^0 J 9^X1 1 

cAjtJaJi (_g jaJ jji-OLw _/• US" cSjcoJL!! 4JL4j^l ^ cLj! ILL- li ^S"S L-S" 

4»Ll L>tw?l A J Ji j .Lj ll 4 jLJ^I J5" ^ i3L>L 

(J jJLxjj . i]L*j La Ia! ji ^L* j ^ ^Jaj ^^JLp- ^ 4»..,.Lll ^ jL ^.L— lc. 
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2 I 00 j* Ic. I 


i7t J (^1*1 I 


C4 — X**L> ll ^ip jl?* bLw-l ^y*2J C_-i j — ^ c2100 ^1 — £■ 

^>c_Jl ^1,1 (J j-v^ ^Jl^ cob^-l cbi jas* ^ 1 As*tJLoj Ij ^b^Lfl 

. Lgdlp J23L>«J 01 LOsj! LlJIp 0 c 4-x** 1?U bb*0 L» bl Lu^J 

^ LoJj>- 1 ^n-L^j c_3 ^^3 oj J o^bjJb 1 1 bl 1 a\ 

cOdi^~**o 3>bJl -I^-ojJl 0jLs^>- 01 .4_jjl jX-\ i y6\ j3 j^*)}\ 4_jL^j 

^dz^J Ojl j2*- A >rj2 Ob IdJj Cj%-^r A jldJL^ jL*a A jll? C I 

^J Ip ^ojjlj ^-Ow^>> 1*4 bl ^2>tJ ^1_P t . ^ 

. LjjO^t J^-^» jJT ^ li jl? iJljJfc> ^^50 .4-5 ^J.IS* V ^oJLww^a 

AjjU>c_Jl c->15"j pnJ.1 (^£ j—j j Li>ti4 jjj_J L»J-lp c<jl ill **■>» ^_J_*3 

oV J 4S0Lo-*Jl I gd>-l J-C. c J^Z^P £__^tdl 0 jjlJl ^4 4 JUI A oJ>B-».^Jl 

jj_gj i| cos-bSLb ^ . Ala: cblS" (_^l ^1 2]jJ 5 Lib j-^Vl ^ p^-aJI 

j L^jlj I -5jLi blj . 0 j_Ul j ojl ^i-l 4 aIjLa c^Lwob” jJ jjj 4 9 U 2 JI 

dLLf^J iS-b* (S^ (J,l cA^Ob^J 4*4 jjlIj jumJ £_£3L& j-g-S" jbs3 

ol-lJ j-« ^1 4j>^li-l J J_£j ^ j*Jl LuSCcj . ^ J_J| Os-LaSCSl ^j* 4 wbjjT. 4 9 U 2 JI 

^j*4 4 jIjL& obo-S" ^lllj Cj%->cjaJl (3 j ^w\j>tI^wO ^lll 4ilWl 

o^LaS* ^j>>UJl oj__^_>-l bl QjyS" as*jv+J' (.$■] j, . il ^ ^__bll^ 

j»L>c_>-l j o^JL>dll 4ilkJl ^1 jjl ,j»l Jj>ddol j ^y> 4ilkJl 

^ jjbJl l^r J-! y&A l-LJgju J .oj ^rVl 

.SjJJl (j,l 0J^J>-Vlj oW I |%->t>- 

(J*!)b*“ 43 ^xJl Ojl 4 ?Tj^ ^ 4 ^jLaJ| ^ll j bl SJb'j 

l_3 j^ 3 c4.il.Liil 4 ljjLl.L>.d ^ 4 b* *^Ajwb«j ^ ixj |jjt> ob cl)j— aJI U & 
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OMWlI 


y>*j ^Jp Cji £ w\j>- o j j— ^ 4jjI 4jLa-Jl 1 aj 

cLlsli? ^IgpVI jJ aJl l)I U ^SlS 1 <£i$ . LJ*V1 &$££ y* ^ jJj 


c_^*-vOl lJ-g_!j . ^1 p (*_— ^ cJ-ajJl JUf ^ 4 _v^L>- 

^ Jli&VI 01 y y-s* J\ ^ p cOlloT ^ ^ jij oUlj^ y ^j^Jl ^—s^i 
.liLjfc ^S\j ^ 10 aJLL? <^1 v»iJ L^i*-wwJ o£ L» ^jy y ^J,! 1 J j j-aOlS" 


0 C— i j-^ 0j jjgl^ 0 jLs^ 2J>- 01 01 ^XlLj>- f- J-O-U ( ^SsjT J . l5 lS'L_l>“ I 

. ^ ^0l L^Jj>tiwwJ t^JJL JS1 yUaj _/0l ^L$-® j^I <^p o j^li 

LjJjO^U A-woJj .2 J J >" £_v^ J ^Jp ^Jj^li (j ^Xj Oi Ljl I jjfc> ^ L*JJ 

. 4^j JJlL-3 OjL ^2J>- L^tU 


J^l 


JjVl SjL^Ol \z£ ^1 (j,l — i-l ojLjsJO Jsjt ^ J j^ciJl 01S* 1 — c.j 


(J !wL& i 3 .4 ^cj jU (J 0*p 1 



,L3Loj>- mo jl jl ^ojVlj ^0>cjJl ^ US' lil l_* 

ljjL^_<>jfe J5" ^JJbic LJjL® LjV $oj j lai-l 4 j1p ^ l^-O J I0_& j *jj 

0j&3 lOjl LJl .4 ^IwUil ^l^i.1 0-v^ ^-^0 lj-«j d- >15”" ^Ol 4 .dio*- 

C^-OjlUlj C4_J y£>^\ <_£ J — 9 01 cl — j Jl Ojl — 


01 . 0 -^> ya ^ L^LoP y J j^ dOl jL« 

dilii ut cCw 2 ^ (»lp 100000 13 ^ i oUJ c Vl 4^k!l 

.4_CJ_aJl oLL^J-l 4 j 4 ^>- j^jj 4jjLo^5" j 4j 4j>c_L»I 0V1 


0 cJjVt Ja-ojJl Ojl J |j-A ( 3-a^»J 01 ^ j^JT. 1 
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2 1 00 La in >T I 


i7t J I 


c4jL Lj (J j.y£>3 ^ blj I o*S"j • Lli*}l>- j-w-jJ OwbwLp 1 j ^ 5 1 L)wU 

j^P ^a jl 5 iDj C^jLL-L.! ^ 4 al^Jl 4 L&l 4 CJ>\ j— -0*^L*-wwLl 

^1 y>- j! jll Q ^ilxJl jlSw> o 4_*^J jl J 

^y2.Ji>- J& Ills" Owbi> 4^ JjU^ oL ■O * */? ) L ^ ->->-w\->J jl (j,Jj . oLSC jSOl 
VL 4 g-l-vbjaJl <j,l j <LJl cg-l «/g all w\jts^>» J i> j*-L> jl (j,j jl 4 (ilSsiJl 

^4 ^©Jsl*J| A^Lp*^ 4 . IJj>- $.1 j C->1« jSli-l Jp I j\ . &Uu* 

jil *»_^S" ^L>.^ ^1 p j ^11? **■»» ^.-^.j 1 I..L& ^i^wvw^3 c^j^jVI l)1^-»» 

o 4j| jJJLS" C(JjVI i^^ojJl ojl ^1 ^>sJ 4_3 JJLJ (_£ JJl 

• (J jVl is-ojJl ^J^a 0 jL^>cS" Lli*}l>- JJ- 4_L j_L? j j ^5 Lalal 


&A^A If <JX *1^1 H 

^i il jp La la! jbcJjiJ L>- jJ j-L^Jlj L ^J^a ^aj ^ lj! 

CjfJbJl JbL^wa ^1,1 ^JijJ! wUp 4 _^sJ . IgJ |t-L>L jl I^S J-^ LILj l jjJJLC. 

<loUL!l 3 jJL*Jl ^ ^fl_JUlSsJ c-3 . IJLJL>- *^la! (_£jl CO )?\£- J 4 jI-L^ 

^cj jL!( j J l ^1? oLLLcS"! L? ^^S"! ^-**»^* II ^^p j^J!j 

. 4j2j 1»wsJ ! ! 

. 12b jiJ iS" 1 

jLS" ^1 cBenjamin Franklin Oi— y j^— ^l— «~l^ jba J— 

j jJLll ^p LSa ^s>J co$- j^jj LJlp ^ laj_p (.C/J^z ^-«V! 4 ^LJl/^LJixJ! 

(jLS^j! c 1780 j *! — p ^^3 .^a^Lill cJ^V! l^— i^*Jl ^jp clilj ^J,! — Jl 
Li-JS j cljgju ol^- jJlS" j la I^lS" jLJ! jl wLjJJo cJlojI 
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«HWll 


jllp ^ s-lJLJl ^1 p ojJjlII ^ Jxojdl J-Jiill s-t^xJl l****mj ^L^VI ^ 

5» 

I (J^JL ^jblSvjl c-^iS" 

OLJ s VI o aOI 01 ^ jJl ^LajjVI (j-* Ol 

Jj^Jl Jj 4-jLS" ^JbcJ 01 Lu50l Lc.j j c 0 VI ^j- 4 * AJL*» cJlII Jju c 0.3 ill ^ip 

JJL JSj . JJLJl aJ y$-^> ( J^I * cAjill^ Aj2j>- L^>cJ^j cl gJjj clr 4 ®j2tt^^l 

£^<>->- Ajli jJl S^ljjJl ^bJ^fl Jj Jj J ApljjJl ^ ^j-J-alaJl .3J P 

j%j ^j-^J CA^~ Lg-3 Ic. coJ5"j-* JjL» jj L^-^rV-p jl Je>\ j*^S 
^AlJl jLo-pl y^z iS^*~ j A^>c_v^ J Aj^lC. ^lll oL^-l (J jlgj 

.Oli jJsiJ JjLJI ^j-«jJI ^ 

^ ^Jjj J_Xj 0 j-j^*J ^j— j jJl J^-^-V-aJI — « j ^ jlS" J — aJ 

cLl!lj V j OljjJl Lfc ^r Jl ol jjJl CJJlf Cjt ^w^l jl 

jjl^j Vj col JO JpUb- y* olj y\jL>- ol pL>J.I j 0 j plkJl 0 IS*j 

l±L ol« c 1750 ^1 — p jwlJ L y^) ^ j^^- aIS <j; j^> (jy-^jVI ^ 

OlS' c^3j ^ (jOS^jl J$ ^Lp J-a! . (a_www«IjL| yjt] I^JLs^ 2_) jl (JLa 1?VI 
j! CfbSfl A->- ^^t-wilJl 0*)l5vJ^« J >- ^ J~«l V AjI 4_j jJ jj 

1651 ^ Ip Thomas Hobbes — -o y LS — oLjM c~5bf 

.(o j cA-^Jlo- J caQ?*xj c o j^ai coj — 
L^P Owb^- ^Jl ejJSfl r l jpSfl JJ _/* ^j- 4 Jj J^ CU3J J^3 c^l Cj» jJl L#l 

oIJj aJU yj jl j^^j CjjOlSbl ji 

Ijj j£- lJ} y* ^SCjiJlj C|t UJl J C J-AxJl Ob — (Oir^l 10-^ y£*j\ -A 3j 

Marquis cOTjj JJ j^jb« — L5 ->b,l OLxlg ^ ^y oli 
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2 1 00 j* L a A-j^ in >T I 


tJSJ i7t J I 


J-LJl ^ J— 2J v^jb ® j j— ^ -bbsi£) |t — J— ^ c£*bJ' de Condorcet 
Sketch for a Historical Picture of the Progress of the 
ol Jj^b l£j—^ ti-L^! 4-J! ^^J! p-—* c^^b-S' c Human Mind 

y» ^ j_dl! Ax^>!j AP j. o^- U wLflJ . j j.yg.xJl y ^i_P jCmJ A^S”" J JLob! 

Jjl! dJbb^ L^jSo <• AJLb j & j ^JU aj Lx. c-J 13" L^3 Cwoj>- c cA j jJl 

b jjj! jvol y* AjI^jJ! ^ y* wbwbbl ^IlxJl C->! y^CL^« Ob \ Jj 

Aj J j^xJl AjbgJJ Ob^LS”” b-Jj jj jSf! b^r jJ j-^xJ! J^2_4 j Lxjjvj ^JjLj ^ 

[%-«“ y* \jy^ £^j! ji! Ob Lbj c^jbjV! 4— J OlSb* J3" ^ 

APju^j ^J-Alwvc ^ LxJl Ob Ljj cAj^ jj>^j 0L 5 J3bl Aj>tUJ ^OJl ^1 x-bJl 

jdl Lj ji t*_*wo^xJ A_>-bb| bx-s^ j y>xlL^ Lib 1 Jjj 4 Ajjb^Jl J-jJj 

4_3 J j_X^- o Ob Lo j 4^1 j aII Or 4 ‘•bjbl OJ Lo~J»j 

. LL^lj I^Ll^ol ^jj 

. cA j-*-Ji cii-b y&s>dj 01 ^ (jobb^i J-P J-*l V All I Jj 4 1795 j»Lp ^ 
cJbf j ^ cJT jjJJjS" jA jb»j _/ Oy^bjj Or 4 ^ 

O^lpbj .0 a0 jjlb J ji^ ^ |t-bdi Obf J cA—^Jlo- JJ A_3 oLb~! 

ol J j.b..dl 0 L 4 Jj»!^-S1 jJwLiJb j x.to 01 bj5\X cclf jAl 0J-b ^ j ■ b.lil 
^_a5\j L» CjJj>-j! j cL>- jJ jlSClll j ^ jJbdl C-OLa^- AjtjjuOl 

A_0^->- jjl J A-j^c-o-^Jl yU^ (3 ji^\iJl CjIjLL ^3 GJj^J 

CCjb^jjJj jS' J ^jLSOl ^3 ^II P (J,l y>-\ o ^b-Jbj .LjO^L 1 gj jt-^1 

jiS^I Oj 9 cj-dJl ol jl5v jj! ^jy. ty* j\ ^ 0! ! ^-^bc 

ciboJ^I j%-bd! bj ^ajj! wLaJ tj^Jbdl jlSo! jJfc> ObS" (30bb^fl ^-P 
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<==mNI 


. <*■ **\->S*\ ^1, 1 4-<^T iO. ^ il flJw»ww\^4 

U ^S" j \ o-$^ c2100 ^1 p l) cl»A_ >1 LlS^L^ (, a aj *V A__ixil jl j'i p 

Lgj^L>c_*j ^Ul jlS* ^xl! 4 _cjJLII j3?j*>VI 4_^Jl ojwXi Lj.jJ o cl ajL» 

y Oj y-j Lj>cJ-C l 3 C4 »^l>- 4 a yg > j s^Lil ^ 1 

Ll>- jJ oj Ll>c_lc c_3 j-^j cl-J jJL*j J 4 l*i)l ^1 _p 

Jjjj . Lj Lj>- CJ>\ y3 O^LjJj C-JJsJl L_^-wj>- oL3-l £_Lv^ ^1p OjJJlll 4 j ^3-1 

^Jj c^Lw^*Vl ^ y- jIjJI L >- y 1 ^*s_i_c 

oLio eJM iail 4 jL^J ^ IdJfc J5" (_£.} j__j -Xij . li j3j ^ *Jl ^j- 4 1 gJLL>- 

^ip (J^XJ c_£-XSl J^i-I jp l3Jj • (JjVl J^-ojJl <L*S" Qj[^>- 

j* 4^1 ^ jSri ^ / ^ku- cu^ip ^i JUtVi jist j_* j vi 

0 jLs^>- ^1,1 ^ **» LS" 1^1 L« ^wX?»c_w^ ^ 4 ^J*3-l l_\ & j*V £ (j l^^fl 

.4jjlgJl J,l jl JjSn koJl 

Lojt>jj>“'V *(2^ w ^ J> “ $1 3j3>-l -bL^- ^XwwvjLJ j%-L*Jl ^ SO 

jl 4-^C ^3“V1 -b^l C J-fi-l J jilj C ^iiJl L5 lp jl 

^ip 2]llAjl ^ *-wJl l-ijfc> ^lw\ I 4 -uLjS" wLoJljuj C|% g-*-wjjl ^ Lp 

. ^_£jwbl ^ 4j^LoJ>tJ yy A~g£s>- 

y& L 4 ^ Jj>o jl J 2J& ^>k!l ; 0 jj» oli ^jjlldUjI (J li Lo3^j 

^jU^j 4^- jliLl — 4_o-uiJl J_Aj 4jL-ww4 Jk j ^ j^^j jl l/*^J 

O U ji^cJ C-> j\^-jsil ^2J«J ^Jj> 0 JjJli . (1-gJP ^JP V — 0 joU 

(. (J, ys~\ 

^ J,jVI Oi J (J j%JbdJ j- 4 J-llj 0 ail c Jli-I jjlj -A aJj 


679 


2 I 00 j* [£. i~i~i >T I 


(J? iuJ (t U jJt 


c—M £^ jjL OjfcLi wLai c 4_J IjJl j 

CA-JV^ C^aLcJl oljlitJl j £•* C(j j ^-vw^« ji-P ^Ip 

JUtf .2ujJJl JjLaJI Jl 4iL> s Vb cLjJLTl Ujl. ^^,111 '!■ ■ li^n‘i^ ol j 
^jl>- O^ij J>l5\j LLlp l) ^ jLS! J jVI A t J^ j C— alL?l 

jl j j^axll (jlkj 

j-o-wwJlj s.\j_Jl ol p| 4_J lSC«| 4 _wwu2j jJl ^ 4 jjw_JJ ^U! j*JLsJl SO 

daljLpi /%. ia pI <^;>l j^>xj ^1p cc-a jl-o J 

il ^JlSlj ^ 4j| ^ (j^^° 4 JLaiJ~l 0 jJlSl Op lo $L&j 

J-oJ>clJlj ^1 ^Jj j» . C. ^y» Jjjil LlJsaj 

. 4j>c_s2?IjL!| Lj yS> ^.IgAJ l)1 


<Lo£^JI :JmiiuJI ^Jl ^LjlqjqJI 

cl-L& |t-L*il 4 ^L>cjI o^j 

^IxJi) :S jj» oli Immanuel Kant (1) cJ 15 " Jj jjl c! eJ j-^LiJl Jli LJxi 

Op C (5 jlsj 4 _^j>-j aj . (^.jg.La Op 5 *" 4 _o^J-lj . 4 x>J 2 JJ» 4 5 yu> 

l^LU - j cl^bLaj ^ 4 _o_^oL^-I 4 j LAQ a-ail w\jwX^ ^ 1 p ^ & 


>-l 015" : Immanuel Kant cJIS'JjjJUJ (1) 

l) jS” . ^ j^a -LaOj c^gi5" -/• j^rj _}J 4 j^t j> j^s- J^b»- 3i ydl Aj jiziS ^^->>^1^11 ^04— ilJl 

Xi ydl 3 j joi> t jf- a*^a Vto^-I jCJj D ^ jjl tAA^JjiJl Jb U-lj \j jli-« C-JlS” 

3jlic.4lS” t(^ J i*Jl _laj ) y^b o j aJLo^-I a >-1 L4 . ^cj jbJl y u^jLSJlj ^^j-aJLj 4aIjci« VI. ^s-\ 4J—Ja5"j 

aJLo^-I .'Xb yxil 3 j Jiaj j 5jJLLa4l CjI. ^. ; j.»,I1 0^ ^ - '- r J b^Jl _ ^15 . A^Ju ( Ja*JI XMj ^_?a >• ^jS~ s\*gjiz*>\ J C.- 

(j»->- j4.l) . t3*!)b*-Sf' ( _ ? U- j (^4Jl (^^LaJI JarJI aij) c5_p-Sf' jJl 
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<==mNI 


jL^-l ^j-^J to Jjw\_P ol J jlkLaj ^laj oLprj 
.4i^*j c_3lJ-Alj ^1,1 

^o-^l ,l3ljjl (JlS Lo*S"j • A-o.SCi-1 (JUj 01 C-^X-v2-ll wL*J cbxoJPf ^i-9 

5i ^xil ff\j» |« UJl 01 jJb OVI l )^>«JJ ojl >1 <, JLM) !o j a C->b 

j Jj V col* jixil ^~S\P ^1x3 . (<Lo^J-l Lf j-LJ ol 

Li ^p 01 llj ^ Ip o c^UjjJj J*>U- 4 o^sjLl 

^ 4 0-3 J&')J\ 4xJL0l P coL« jlxll ^jja j >tj 

C4jLp Vj V j lJ* ^cJj C_3 C 0 ^ygJl J 4 o^JO Oj ji . 4 o^J-1 

. 03 j \ P ol« jlxil 4 jI J j>- 01 -bu ^1 ^jiSlj ^>-1 J J-*-*-* 0 . 

a 4*o^J~l £_Jj cl ^ j^7 ?4-©^i-l ^ »1) Jjl 

^j^LLiJI 1 jjfci 1 a 1 . 4_s^ jlxju jl^^l (J j >- ^ l?l jJLc jJl 

jp jJl j y -g.!^-> ^5\J cl i>- Lv^ Oj^j L® 1 «Jbj jpV I ^ j-L^« 

^JoLLJI |j & Iflj C L*_oJP^ . J23 . 43^Lv^ 4 JL_&^ 0 jy&J t—^l wJl j 

j-^1 4 ^JLcjJl) ; JjjjAiJ j j :,«J j Jli L^j c4 A?\ ^JL£p o j j ^ 

^ c£ >Vl Jl£*Vl L^l l* til dJlbj cob Jl£*f 

• ( y^Vlj 0^' uv. Lp. 

J li Jii j . 1 £j>- l^-l ^1 p OJ 0x3 ^ cji^ >-wwJ 4 *1?! jic jJl 01 

VI j-o-Lai obi aJs! jiPwUl) : George Bernard Shaw y» 

. 1—^ ( J-s^il 0^ J) *ii^ j iO 

jbt5^ L^jLk^-1 j L^j j_p \ CL-^j jo^fl 4 u j_Jl j 

olijVI ^j- 4 C-Pj ^ L^iJi3Ll4 oJIS^ ^Jl LLisjdli caJ^I jJl oIj j> c-U 
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2 1 00 j* L a 4-j^ in >T I 


(J? iaj I 


. < u jJl <— 3VI ^1 p 0 V^ L^-LJl^-j L^-v^>t3 ^jj 4JLlxil c_jl jjV^ Ojj 

(j\j j-P CC-JjO^I 4X*Jo ^ a 4.1 L>- ^ OjwLloOj 

(1984) AjIj j ^jIS" 013 lOJj ./ % _^J_P * jjui Ojlj lil Owb*u w\J 1 C 

otal ^y> J jj- £* Ijjl wLi JjjjjI A- 1984 

.4-J^I jJzPjJJ oW 

owLS^Vl 4_L^> jJl xJ .<L>«^A-I .L? j Jj A-l j oLJu^Lil ^LJ I2 

oV J*>L>- jj— * ^L> Lcl JLj*j yi-Cp ^jOlUD j— 

oLwJL OLOa ol jl ylSl iL>o! ^1 p j^Lail oJ_>- j y& ^_Ldl 

(J?i j» { jyL i— 3 c . L)JjLj2J>- jy^-« 

j^JLsdl j ^^-o-A-l ^^x! *• j j-^-^ 01 u ^>*j 0L4I c 4_u*-« 4yu ji ^Isj ^jl> 

. 4-<xS\j>cj ol jl j3il oJjfc ^JjU SL>sj! 4_lS\P oJj>-j jJfc ouuil 
obwb>tlJl ^Ij 4 ^>cJ ^lp OyL^^tJ -jLlJ1 I 0J3 i^Jj £—*J 

oJjJj>- oLpLs^ ^L>oJ 031 LLiX.Cc-.juX3 ^ L^j>- i^yuL^' 

Jlj ?Jyil^J.l ^ J-o-sJl J j.— —J <— ->LO0l J-stUv ^JlS'j ?4 _C-LaJ| J ^ 

(^JlS'j ?Ajj^iL_Jl 4 .jlj jJl 4_^J-LgJl j ^2 j ^lp i23L>ti 01 <. - >o c£^ * 

^JyijxJ.1 4 ^>-1 ji. j jjbJjiaj -Ljoli ^1 LaJ 1 LL^lc 

aISs-Oo* jl ^ ^>-j^ ^Laj jl 4 ISCjU^ 4 _^j>-I j- 4 LuSCc 

jU^VI 

4JIXC i^jLAill Jjdl ^ju^-LJI j ^_ g_oJ>- 4-J^lj^CjJl $.Llj 01 

jJb <— jluSOl lwijfc> u3j & j * Oljjl J ^jwUfc>j 4 _J*^Laxj 1 jjv^P bLj23 4 

.0 j3Jl I jjfci oJXti— ^ (^OJl j ( jJJl ^j^LaOI $-Jj OwLpLwwJ .1 
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eAlAJI 


jl U K < j « II 

. wXS"^* gj ^•*** > ( j^J J C 4^ » *,i^ < 1 C^S-L .4 I cjl **<& » “^*~ la 

y jJ jj) ai^^« ^ William Shakespeare ( 1 ) ji_~~SC* c_^5T 

^ cu^ J ^j—wJjy. a__1xjJJ) : Julius Caesar (^i 

J 3 I jJ-Aj ICj CO j-« OlS j — 9 (Sjr^ (J^ Lo3" . (. . I — cl J 

V .ol jj 4 jI c^ jli ^4 yS\ c JliJl 0) jbJl) ia p*}CJI 

J^l^o (_£ Oil -Lj^“ jJl ^tjjllSlj Cjv?lJ~l ^ ^ts-jJl J j y LjI $Calj\Jl wb y 

. j-Jl 4 _*j^2j c_^wUl ^tjjLxll j^> |>Lo-ia'VI 
^1 P APjwJ J^. . -l.L 2 .Jj (3*^-0-^ <j >«-*>> jlJflAj A^Jol J JLLcmJJ l) 1 9 l^A ^ J 

^jjjJl g-Lo-laJl c_3 VI (i j-Pj -b^>- jl.L 2 .flJl I jjfc c^JlLs-j . Lj 4j>tL«j c4I^L» 
Ajl .jllgJlJl jyLvg ^Lo~v*> J ^ l) jPjb>eJ 

Ll>- jJ jj5Cj c^ phJg.yg| caj j^>- L>- ^J j-^j a jLouLS" ^ ,<g>Jb 

^i5l) : J jJL> jl ^ ( j_jaxJl J-^3 01 ji — p .-Xxj oYI — s^jI j c j_JLJI 

C_^w^^«x3 ^ii-L^l C 3 j **> ^ . $-1 0 .-i_& rtJ I xj ^ £ 1<-A >- j jg^s-P 

jJ* y^>- j-oJaJlj ccyLjJl J-*3 j .(jllgjjJl ^—Lwwj^wbJ 

. -L^wJ>cJ jl.jg.flJl l0_& 1 jl.lg.flJl lwL& 0 a- 4 ^ J. ■ -*-V^-Jl wb jl ) ) J jS 

.(JJISjI y* (J> •(Sjy* 2 -* 


j\ y-' Ajy ^ ^ jw. tiy jw UJy j * 5 ^ d\S .j_y^' A j*jJ\ jS :William Shakespeare ^l_l j (1) 

t(tLla>-V^ j5") j^Jl Ojbl yt-iJl oL) jji^^JL; <Ujj| iy*^r sbj y LgJUL^- J tSjjwJl 

iiiJi.1) J t(cy"La) t( 4 JJap) i(c~L*Ia) c(o-Jj^>-j j~« jj) ojUl j .(aJLuJ' 

jLxc.o aj-L^- i_~sw2jj . (3*^U»^fl i_s^ j (j^i ^ u)l jj c->l_«<!i>wJl j y \ ^y> jw«5bj aj«jj . (j>J 

.OL«j JS” jj oaJU»- obljj oU^ca b jt A s j aiJl jol*»« ^ a*?*^ 


683 


2 1 00 [£. <2Lj jJLj! I 




0 j-aJI ^ ^ ^ 0 


) ^jJJl ^ ■^-^i Ol (J «0_!j 

. 4JLaJo j 4^>^sj>cJ 


jj>J ^1 p + -g i.O 2100 ^ — p ^ ji 01 *a!I ^ 015" Lc.j 4__^J 
diL- y s ’y^> ^~slS iSj^J < ‘\^ ^ o jUaj- ^ 01 jjX£ J — v2il 

.U^^s-ij bJLolj 4.:^ Ll UL^-j 4^y» ^Jl LJL?- ^ c->Liaill 
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g.LjlVll 



<==mNI 


2100 ji ?£ 

♦♦ 

4*^-1 JUiOl L)IS* c ( 2 ) c j^L» jj Jjaj ^ (1) jla^0jl ^j-aj *L^o)) 
4JS*>\>-Sn 5L^"I l^J*>\>- ^ ^L«j 4 j jP^ 1\ ^ ^uol jJl 

^ cC^U^*l ^ *^f U)La^ lM . Jjj jl? 


Cuugj (J.qjjxu - 


L^L*a g-jjJf9 (LajjLaJI i2100>jL1j 1 

. J^oP ^ jj ^ i^ju c^*lA-Al J~P <UJU_P 4^j>-L^2-!l ^j* 4 ^JlJ Jju 

c_3 jJL» j ceiX 4 ji 43 ^p ^ JsJlJ-l AjoLi 


toLpj- 4 ? jil ~ba*Jl J c_-x 1 T .j\5”Sn Oj— i^i^pl ^ ; Aristotle j — ( 1 ) 

j c2 » ‘L^L. —J l j c2_ tj}la.dl j jilj tj. .»..t.,lij tLiLj*5l~J.tj sL-jj^jLII ^ j—lp^j « 

i<Lj 4ji.^laJl ^ CjL ^jja |Jb«-lj i Jsl ^jLxj ^ £^a 1 jia^ijl jf-Sju . d)l |*-L pj ^ s^r _ji jJlj 

l«l . Li^jilijll j 2 ■^L'.-'-. l l j ^jilfl, j.1 j (Jl, -iv Pi |*_lpj i4__»j ‘'-i—J-iU L»Uij L - iJ ^u— Jj'olS'j-ii 

c4./g^ Jl j^S- ^1 Lfcjjjlj -Lial j i^a^u jjl jj .ii?«Jl OjL-mI ji *>.xj 0—1^-^“ -AjL# 2yb jyi)l ^ ji*Jl (J j»- j\a.Mj\ j\aj Q»l. -^^TJ 

ip jy U j l^.ijl jj. d)l5j .( 4jLgj J O -. I»- tU Jyijl J __i jtj (jy_il j5 (1)1 |»..Pj 

JLcplil 2-«l ji (Jljj jla^>jl 4j8— J. ^ >_«. . j .1 1 ^*c***»J.I iSJ ^ ®jy^’ cJ^jd 

(j^r j^O -fj^' (.s^ ^laJuJ 

2-w50i ^ (JpUajl ^ y>V v_> j— JL»j j-fclS" j l _ r -o-ii : Thomas Aquinas j5^l L— y jf ^bj jS 1 ^l. A (2) 

^Jjbtl! ,_jl^ -Uoti UJLill l)1 jy*i d)15” O-^- O jjOUlj 3, i„ M.li.ll ^jy <j jj _yiJb (— -*-!-« jLxC .2_ : ^J jjl^Jl 

^ (Ji 015” j .jjjjwXjl j 4_iLJiJl ,ju i_j ^ 2JL> ^JaJl o-L-^j j jl5sJ[ jjP ^ jJl J *— J (j~^l t0 “ i — ^ =*■ J 

j)h kjjI jl5^»b 1 _z , ’^- a _? J (l)t*~»>l ,‘UUaJI 2j ^ytll 4 jI5 ^ “btfl-vs j <0)1 c5^ 4__iAjJI i^h” J^bllt J i*Jl 

l»,lg».a j'-jj o jA*>Ulj 2jL«liJl JjUxj 3ji_i5” oUi^a 4 J . t _^Lp- (I)j-U>jitj I jjl5” j^jV tajij ( j_;l j d) 

<Ltt^*>Lj diiJJ 1 j ^jA -Ajajtll Ojyju j\a~uj\ (_ .. . 

.4-aT*JI ojL~w>ji.l 
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2 1 00 j* L a in >T I 


i7t J I 


4jjjw<l (^XJl jj y 0 X 3 c(J j-«) L$j| . AjoLiJl ^ Ip 

^ l-A ^1X* C-Jl . XiLlvcl cl) ^>-) j-C. <j, J-' 4 XX! <J j Aj 

. (Jj>-Ip j**Sl\-$ Ly2S*J* 

cajl^XI ^Ll J jl Ail . yy yi LiXl wb*V ! (J, j-« X lli c^Jl y 

Oj£j ol ^jSs-C c^wiil IXa c^l Xl« jlj-\Jl ^j,l*j ls’*’^^ l)^ *j 

(VA-wo-A*VI o-L^j 

. ^Lo-X-I ^1,1 y2^A Jp J jXl ^jX>- ^-X-*J XX-^-AJ L_^*t^~J 

C->I y* c->Ll-» Ijlj ccii-^r j C-Jl Jw^Jo ^XJl c-* i ^Jl 

( j^?L>- ^llj olj — ll ^ o^ j_j>- j-X ^ J J — ^ (j-Js-ojXl 

s-LXl L^XjlX ^Xl c^LtjjjXl JXs>t3 C ^ l^Up j 

c_£ ji^wXl ^ Ip A-ws ^ 5 y a^*>Ip c_^I ^j p Lt>o c^ ^X-l JjI !X5"j 

ccfXXj J y>- lJXj c^Lo-i-l oj^\jka J pj 

^3 jj ^ ^JL> ; ^i&XJl ^XU*&Xl >- i^XSji* ^ |t-SX>*Xl xXS Xl 

jL>cjj CAj-)-^i.l ^JL^v j-il Jjuioj X flX 2J& ^Xl AjLJXI Ojl y- Aj>-j^ 

co j-fXl ( j^ 2 *j ciX ^w 2 j l)Ij jlX^fl l)I dX^t^X* ^ <^VI ( ^— ^IkJi 

L»jjpj .i*iXXA3^ Xj. stiv^Vlj ^X j^-\ Xjo a ciX j ^»Xj 

aJL> jXJb ^j/?» Jl -bu ^Vl aXXjISXXI ^jiVI j-* c^Xll J >-w\J 

. C^j a5X-J1o J-v^J J XX. A-s^iiXl (JLv^jVI oXj jp ^iX!i -Xxj ^_J^j 

.ctX-^P A /^X^o A 5X-jJl (_£ Ci^X^-P l3j Xj 1 ^J-Pj 


688 


<==mNI 


yC^\ IwLj c<Uj>-LwwJ| 0 j-g-flJl A-3 j jLlIj (_£ JJl A^wOj C^3 jJl 

^J_p ^JOj ^Jl 

5-LlJiJI ^*^4 JjjJA j ^Xl ^Ig **> ^Lp o-LpULII 

(^Jl-o-S^I ^j3 l) J) * P^J jlT 1^1^ £ 4__P^u*J j\ Q^ £ ^JA Lp 

^jl jiA { ^y» -b^il ^1 j ^>-ll>6J |%-^Jli Cpl!^ A-J-o S' i'jj* 4_J\jJl 4 L>- ^il 

( j^>til) j . iJtjfc J«o->clJl Jj>- Jl ^jl Jl ^j^Jilg-Jl ^1 p c-Jj^JJ jVl « 

£3j JjJ Jg ^jP £tJ Jl ^ lu J— J ^J 0 -^ (j-* JjVl ^*“ Jl S-*-^J J A — kii-l 

. Aj>c-W^q 0 jl j2*- A^-j^ 

(j- 4 UH^* c3^^J j*-^ 0 . (3*^-^*^-! OJ-&L>- Jj^l A^>j>cjJl frLja.flJl aJ 
jjJ-l^>j cAj j^flJl OsiplflJl ^4 4^ jJ-Ul L^J~4 JS”" cOU Jj jiLJl 

.4JJ» v o J y>xj Aj>- jJj 4^^JgLxJA LgJl^f aJ^^A OJA (J ^>- 

Jl OU jj jilJl dJ L> ^j^4 A_Li_3 AJjjj>- J^gj 01 J j3 ol jqJLuj aJI J^j P 

.^p-l (*Lk> (_/ 

40 Jl oJj&j . Jg*cJA 01 J...J-I 4JL>Jj>- Jl ^Qg.L^ j gO ^jO > JL-® 01 j—w>- 

aOsx>j>“ oL^-JJ aj^IpI 4j^15 00-^VI J 01 j-JA 

. jLo-OJl i_.slg.flJl J 0 jwUlJl J_£^» J IwLoJ>cJL4 Jj>- j 4_^ OJl ^ J j-Jl 

wbj-oJJ c^jj — Jl J 2 - 0 J-I O^LxlsO 4 Jgj^l 0jl^_j >- A^-J^ ^1 — fljjl 

*^Lo-J olil OJ J |t-> ^y* j A_vig c^l 5l ^4 J_jjil j 

.^ILjJI $.L>ol ^woj3>7 ^ 01 ^^1 (3^^ w ^ ::, “ 
^C_Jj gA.yg.flJl ^1 Cg*V J^OsJ~l J flJ ^4 Cgl J-L^> wbu g-LygjaJl J *-s*g-4 

ji>ol J-flJ .g-L,gjJl ^ 1,1 ^jy>tjLwJl 4 ovi -i^v^JA 
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2 1 00 j* La <Lji tT I 


i7t J (^1*1 I 


^ J-L« 1 ojl^ ^ 'jj* ^0_Sl JjuJIj s-L.g-a.il ^1,1 j <L-w Jl 4 al5\j 

. g-l yg flll J_*_yg^a 

oL>- oSj . uLp ^ ^oj>- ^ ^-Jl ^JLj c£j j-Jl I a-L^I o*iApLLa ^o i\ 

. oJjJ> 0*!!!ApIjL» s-Lj j wLpLaiU Lg^j2ju 4Jlg*-l ^ e-wUU CL^ jJl 
JwLjj . Oj jL«Vl ^ oL>t3 ^Jg wbJj>- JjIS L*J l) ^* 3l jJ ^LoixJl 

4 J ^JlOcS\J jlj CO^OCyg 4jg.lg.La ^lp Ijv2Ju 2^9 C OYl ^...L>- jLtcjl 

0>L^r l — ^ J-* j3 ^lp *-L*L£> -\So S-l jOi~| ^a (j J$ J-oJ*J J . Jju P 

. 4 L>tilJ>Ja 4 _uLS"j Ajlx^p JgLai 43 ^*1 j jyJl 

lOwLio 0 J-&LlI Jj>-I j jo*- Jg>o coL>c3j 

4jg-j^>tll J cJi ^ £3 jLa jJZ' j gO ^JLp S^T *° L-il CcSJ ^ 

ol jS^xS" cLg-lS" 4 _L jJJ (j ol c^j-LowJl ^*^L^I j^jj jl L«j .^jjL^jUr. 

Jb CU3 ^p ^1 (S OOll 

4ff yjl q a I jJLygJ I jil *-yJl lo gj col) lOJ I >03^ (J J flJ 

• ((ioMJJ 

^C-jlJl J^_P 4 ajJ_a Jl5" £3 J_Lj CijJ **J^La c_£Jj j C jl lg3^fl J &L>Cj 

^jl>- c^l a ^ j2.l l^^jaJ CL >: j>~\ ^Jl Ccii > jLm» 1 gLL ij 

. 4lSvJT AS'J^J ^ v23b OJ-CiCa ^1 OiJjL cl) \ J LlAO LA-* jL-^ j—*[j . (J J—jJ.1 

C^SI jll OjOj£ j»Lkj j ceJ jo^fl aSL-Co OLLj>“ 4-w^igljJ.I 0 jL^Jl J-yg-L j 
( ^1p jJ jil 4 — S' J>- 1 3 ! j ^1 J ^JaJl ^ 4_Oj>ti,l — j IS ji\ ol jl — j-a j 


TJ 

4-j^yJgljJca 03 I ^ J ^i-P 4 ^Llg cCLwO-s^gJ 4^^1gLjtil 0 J >jL^> ^J—JJgJj 


jJl 
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OMWlI 


ol^t3j . J~wy£? 4_Ajli j 4 ^4 4P j.Lyigll JjJ ^IfiJl j\ 1 g_> Jj>-j! 

aJL-j j>\ c Oj^r) ij j-£>j dijjL^J (J, j-^>) 4j >rj 

Ls^jI . c->! apIS ^ ^ji aJjLa-C. ^4 

. (^fJjbLjLJo ^jA jJwL3 aJL*) j 

jClJ^ ^l^Jl d- 5 jJl cLJl l-g^-ai! ojl o^L£ J L? ^ J 

cclXo-v^-*-^ apL^ ^1p L^j j j-s^ ,t^i«x>“l L__^jiL^j jl aJL**^ 

J«p JjL>- ^ j^>^\ 4__> L^J aIIsp ^ 1 j jJ l)I ^SJu c j j^r) J (J j j 

aJ £^L*j <l)b 4 j Jpj JJl! . l)VI 0 ^<>p (j-* <L*oL*Jl ^Jj o *?*- (hjJlS ^*lA_^4 

JLaJ ?l)VI aS*^P <jl dJL-Jwl! Jjfc C 4^4 Lib J .J J^ji ^ J,1 ^JS' <i*>JL->-f 
. (ciX*^-*- 5 0 L 3 cJLli j cd-Jjb^l ^1 p cidS" 

.(oj I) J jJL> 

jl cjLL- 4 iJLjfc c^-wwLs ^A-j^J^Lkil jJjjL^j. (J ^>sJl dLli 
^ b» J^23l j .J^j ^Jl (j j— * SjL**Jl l)V ^ L^JbXo Jj-.-Ll] Jj—j ^ kJi ^ 

(^1 IL ^JL «£]Lj& wLL ^ ji jib o^lp^f ^1 i£- L Ij^b t^Jjl j—a^I 

ll)l *)L»ld4 t^iL-wvjijJ j jJL > ) l_£J3li? LfL^j j 0 jLwJl AP^vj ^ig-o ijlSs 

j-^jj .0 jJLSl ^Ua-4 ^ 4 all? 44 J I C-blS"" 4 jIj ^j_ jwL.rg.jl 4 

^ (1)15" d^3 jJl ijb 4 SII 2 JI ^y> ^Igpyi jj ail (jl \£ jJu* i^J *s>lj 

4Aj li Jil J__il ^4 ^ j.L*2 - il j jl?Jl ^ll3l 1 4 w\_LP j_S" wLj 

^-L.^^SsJl J*2S* 4jL^j — )L^J C^)J L^J«J>- .0^-4 (JjV J — yS\ 

J-Alaj dJbl jit ^ j .J J-^rl 4-w^J^Litil J^^P 4 jIJj j cc_3 j !lil 
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2 1 00 j* L a 4-j^ in >T I 


(J? iaj I 


^ (_$ . $A j j-^-^Jl J^S' \ 

^1,1 c-^ljlIsjzJlj cC-^lj>“LiJlj c4*^*>0l c^I jL-JI (_£ j 

l_^_) I L^S”" C 0 I 1-*^^ ^ I ..^ l-*-X-l > I 0^ c?-^ y- ■ Jl ^ ^3 

. u?jl (Jlil Jj 

l)I Js^cL <jL^y>~ AJj-lll C->1 jLai A.wvw^^LjJ.1 i^JjjL^j j\ 

lij . 4_Jl oIj jjjj j— j 0 j4^"' j% ^2ju» 

s-lll ajjISsj i 'jA JJjI 1 ^ > fllSCj il — & (^\ <_jl15sj V jj 15 ^Jl C- 51S" 

.jIljJl $.L>oI ^w<>j>- ^ 4 jliJl <, JUL« ^ 4 cjJLSI jJli oj ^ — 

. ( j^jVI ^ Jj->“ iJlL&j 


ua^aJI 

♦♦ 

4^ jdJ ^Jl ^£>j L^3 Jj>-jj ^1 4jLlJI (J,j I jO*-I 

^2^>cj2j jjJ ^IxJj l)I J^>tL ^iSo V c^lAI J ^»j -lS jS C^VjLiL* 

l)L«VI olSlkJ 4r>-L>- i]Ljfc> J_*j ^_U .di £j>r J (j- 4 J di-LP 4_^>- ^3 

i^Lj j-^3 ^4>j5C*1^>*^LJ| 

JJ 3 ^w\P ^ LgJ Jj>-jj V il C4 JL>- ^ ol j-Cj-Ll 4Pli > 

cJLv^jVI oL^>J_P j^Pj -Xxj ^jSoj • O^jLLI (J l)j-wwvjL>o 

.oJb'lil (J ^ j-Cj-^I <J^S"jUu^dJ ^IjuVI ^ j *^ j J j v2-Sl IwLj 

j J-*^ J* 0jjv2^>o ^S^S\ J,l lpl« J ^_^5Cc V ^ JJl 

. ^IjuSfl 4_j*^ 

4 _^jwXp l 3 j*-*-* J $-L>r jl ^ j jJi?ljj (J 
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OMWlI 


OJ ! y? yu j COJjlil <J j—>- £^woJ>- ^ip ^ 

\X& djy2S>*J COL-~^>c-CJl j\ — £ L fZ* J . .^^il ^■.■■ ^ ■>OjljJ 

4-wo-&l j jj>- ACJfcO a1? yx\j* 0 jOl3 <: 
co^LJi L^jI) ! J jJL> |t-> coOjOL* y UUl>- ©j wL^>c_ 2 > ol>c3j 

^jwLcJl ^ 4^>-LL« COLj O p C^>rjV! j%JOco-^ Lo-S^ 
iJU-A y£ IoJ C0*3 jJl y oloLOlffi IoSsJj C^JsO- .^jjLgjLC. 

^i5l ot jj j jJl co Lio$ j-Jxi J • (j * c — ^ y>~ 

^liJ sVxj VI a*j*Aj °j cii-j c$.l co a^o c j j-aJI ^ Ip j 

wL^Jl Oj j-s^j C^Uj ^ 1 ^»Lc lijlp OJ-wwvjij -L^j .£.lll CO^ 0 o*Jl 

.OXwLP j»L»! o Jjb a 3 j»->c oil 

LaJo (_£ jj . cOja^cJI £_J ij y\ OjO->cJIj (£ y COj j- 0 _!l l)I J j^ ^__ 4j 

colJ jjj ^ 1 ) i*^\jlS aJj Jj>- ^__jLjj .Oi-^Lcjl co-aJj - 0 *jI 1 1 > y 

lOl . L^JOf jj ^*^4 Uj >- Oj^-dil y> ^ j-Jl 10 £3 .A^lff COw^vwJ A J*VI 

1^3 jv^lJlj jil p-£3 y-A jy2^- Jl — >- j JL^ 4 — >- 1 j>o 

Ajj 0*4 o l- ■ 3 c I ^1 l__u I ^-S"* *»oJ a L^sj c—^wwwvJ ^ , a JL^jl o ^ ^ ■ -s^j 

C(^ iS y£ 00 4 Alg_>-lj Ajli y. A^-l jj Ol £jj—i yj 

.($-lll co^- lijlp oVI L^ 2 - 3 ^. 

ooil 5 -Lo-^I o .a p jil ^L^-l y aJl>?j iSy ^ 

l^pjj . ^>cJl 1 ? ^Laj ji La ^ Jj“V jlS” 

j ^ jJ-s- ^LoJj*VI aSU^j o^Jj>C.! ol 01 


693 


2 1 00 j* La <Lji tT I 


i7t J (^1*1 I 


C ^ 4 ^ikJ Jl J-\__v^ll L&jl_Jplj ^2-4 Ow\jw\_P ^ . JlP 

.* 

jJ-l J jlkl (_£ J !l l) jJ jJl 0_^l Ji; jl P ^J-4 0 jjl*J ^1-Jl Jlj*^ 9 

. o jJi ^ JjSfi £ J-l J*-<^lj 

JVI jt slk JL»jL> jlj— 9 ^-^l 44 y?* tf~,~^4 4 O^ljP J XJJ 

OJk J C^o-^ol JJlS ^jL) Ll&J .jOjl 4_3 ^_^>sJL> j !l 

col J Ck — .J^ UHj^- £— j ^Jj i! $4_JVl — ) Jj j Jl 

o! jLil ^ — J -p-6-^jjj J j— ^ cpLkil £-0? J c~^- 

Jpl.2 ^J-4J • ^&wUl J2>l_>clll J^—J J? ^Jp ol ) jJ J Jl) Jl s^2J VI £c— ll 

o! J5v — j j j^Juilj JS" 4 _jjj jL-*Jl ^ k^-wj — $->1 

^jJ j c0k~-<2Jj jlxll J w\ >-l ^l)l) 4_*Jj| j^Vl . 4 j ^X-Ouj ol > jJJ Jl 

.OjwLftJl Jpli Jw>_wvj>tj 

OJk d-io 1 -A fii $ j_j>5_aj 01 OJJ 0 clkfc OJ Lo-*j j j—^s> c^ 5 1 

L^1ow 3 ^ . JLftJJl J?L>dJlj l . -g.3 jk*&Jl ^ L> ^Jl 4 JVl c^l ) Jj j Jl 

O-ApLaJI J ^_^>dJl ^ L) 4j 1 <. > j ^*11 ^j-o-3 . 0 J J Jp C->l jj* L_^J jl J_>- J 

^-LJ jl) Oj illwwj c^OjI Jl <P ^k /^P J J,1 4 j ^o-aJI 

CPjI-^ 1-1 4J^J^ ^ k-»> <-^1 j^-^~ J^*~l^ 01 ^»1^ 

c j-o-&Jl (Jl J ^-s^ 5 J-! o-A ^1 j 4 _J Ij j^>cj (j jja^j 4-^-L»*^\Jl c^I jl ^^1 

ouSJJl jLo-*Jl (, -j jwXj JuV 4J| Lijl 0J-!i Oli 

. J I llil l-i-A 

o^ jll 0 wLpLa!| (j\ * c_5^" jj j ji I 0J L £*0 J ^Jj 01 ^ j-> c 

4_A^i^ jO_P ci yCL^j ol jLi^fl OJIS^ ll ^SsJ j ^ 1-0^1 Jl y> Jp 
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<==mNI 


C4JJ» <L4^La 1! C^ljl (3 j>-\ 4_aJo j ^c__j ^ll ^J,l (J jJJ 

0 j^»^ ^-t jil ^ 2 '^ > L5^ ^ JJ J j^\ J v^l jlll 01 ^jL^-lll j\ jJi}\ 0 LS^ 

y*\ i]ll^3 C oLlaJL>- ^-LaOI JS* j*_Pj CeJ^Vl £-< > 3 . 4 j jJCvg-ll 4 jl_P ^ 

(Jljj L« IJj>-1j lL3 *^]LlA ^jSsJj . (s- J-s^ll jJ&j ^ O^JtJ lllSOr V -\j>“Ij 

^ di-^jjj 

Ol o jS"1 C^wLwcm) I (J ^-A3 cOJ-^Oj 4x1? La! OJ-^pL>s-jo ^x>J>tlwwO cljO>“lj 

^^Lp l ^ *<■*■»«> ^ ^[g ll J.-\__0 C*-^-^^]^ C-^J-VM**]! ^^1 ^]g.0lj J cl«-\_ft (^Jj3l 

.(111 4*jLjI oL jj j J}\ Jj>-\ L^S " y 4-4*^Lju c -j ^ ^>cJ 

OJ I^JTj ^4 pLaJI Jg *>>j j j>. -jail ^ Lp 4 JLp 4 0-^-0-A {£ y -J 

I jjb ?LJ XjU C-> jJJj) J j.JgJ-1 .4^-LJl oL0?ljLpVl 

• (J-^ (j -4 l*^v L^-b*tJ ^i 1 0j& . <J yS- . 

^J3~l ! jli jj Jjij j 4 _pLa]I ^ OJ-— L£J_£j JjwUpj 

4jLp ^ j**')!] l-\ OL) (J, J-^O 1-1 ! c4.lg.Alll 0 jjfc> ^ S0\g-1 j\_Jj 01 

OJ-L JjL>c1j 01 <. - >0 V .4aJU2^® 4jj^*j 4_J_P ^JlSvJlll 3 4 Jj V J C4 *^>JfcVl 

C|t-3tJ .^gULl ^A>C-ygJl LjLj jJ v^j 01 (j,| C4 PLa] 1 fijjfcl 0lj-^>- 4 4 ^Ixll 

oL>c3 ^ y>- (3-1-11 J LJ 4*jLJ| 4JVI oL jjj yll w\j>“ 1 4_j c-^-^wo c_Jj^wjJl |jjfc> 

.(LJ jl? **» (31 -I^j 3P 

^Jju jjj 0 j j-.-fc j j^IgJ-1 Ag-lj c oLpLoj^-V 1 4pLi ^^__^Jl ^L- 

1 w\_& <-V^cJ l)I l J L^S** . ^jJwU^Jl 

^1^1 Jj>e-wj 4-J^l LjU jj j j o *UT J-a!) * jljvgb I<AS*j-4 (Jj Aj 

^ 0J-!i J^l j O JJ JJ ^ . 4JU0 (.3 ! 4j j-Jlo V 
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2 I 00 f* Lc. 4-J^ i~i~i >T I ^ jm4 i7t J (tUa! I 


cljl Ip l JLxi cuip L^j ob»*VI oLJli c(3*^2^n ^pp jjw? (^1 
oU jjjjJl (JL>-I Op cO ji j*-> Lo-S" ^*p0j Ioj& 0j^ ^ :>0j 


pJ o c£ p*i ca^o-S" _y o j 

LoJl^ c A—j Jlaj s-lSbUl ^ 

o P»l ojjfc lisii-lj .OJj>o c_3 j-oj L» Lla>- Ob jSj^ ^uSCJj (Jl od>-l 

•(^W' or 4 y* 

. jjl-i l o_& oX«o>v^ oij ijojOL* ^p ^j>-I JL> 


JjlaJf ^Jj OJ^Ail 

PVI j^-SLl^ j» *bl) ^..PgA)! c*>b ji^ L^jj olS" 0 — aJ 

A^J ^>dJl C^l > jJ J jJl ^__^<1J>- A aJ^LmmII ^ > Ct— ~>j\ wjJl 

^Jj>“ 0\ ^1,1 ^c, ^ C^-wO^Jl OJ — g->-l ^w\j>tI^«J 

jX-Jij (.(^ j >- 1 Oj a J^dl ^1,1 5 j xj I jO>- 1 j .AjL^jJI ^p 4 oJ L 

(. 4^>cj ^il j! ^p aP pu (^JJl d-^ jJl ^p j . JUj^l* 

^o-^* aSL-j 0-poJ cO j^r") I aJLj L 5 J^jl_i-I 4_^Li> ^pp p j 

.(Ojly. 

?aJjJL> (1)1 OjjJ (jJJ\ L» ?(1)jI jJ . ^ 

. Jsj Lb- 1 aO»L>> ^1p 0-i-^p j . (aO^LoJI ^Lp a^xO^) i p p» P j). . j2j 

3 4jl ^*-dj Up>-I oJ 5l 4 j>^jOJ AjlJtJJ LJLJL>~ (Ojlj . .^) j-$ ]i?j» o 

. jJ J^oS" ^L*\j jJ 

wb j! lp»l ^JliA 1 0 y>r b di->-Lpp lP^* 0 J^-*-*) • 0 jl jJ . ^ J j— j2j 
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“mWI 


4 J yu Si C«oL>- jSblj Jjfc> caJ! oi-— $0l 01 

(?dJOL>o 01 ^bT (jjl\ dJJi 

L «J-iP (^jX-b lj pbi (Jlj > b» d-Jli 01 OJ-5 c-jj 

(JLj>- ^JLj S o^ cdS" Lo_lj>- 0 jj>s_0o o. .a jjg^gl Ol5” j Sbbj 

jbl^O OXip 015" JJl! cJjtJjJb (, JVl A-A.b.La A.lg.3Ca C-X3 J_A3 . «. J^l 

l^llx-a ^5 \j (^ t '-'^ C^jLx-U j^S ^bbjl ^ lp l3 jJL« j\£* £_j>c_1L4 

^4 4_P ^oJ>c-C. Cl^o-IsJ J\ ^ jwL^dll ^]p L - ^ xjj ^ <!*> yXJ -\_A3 C 4j2.Ir.lll ^ lp 

! 0 jl .4_pLwJi ^ OX* 0v°.j 

dJ^JLx OXl (_£w\ ! ^lll jj jl_AlSl (j\. u ) iOXLB AjL>Jj>- 0 jlj J . ^ x_jLj j 

01 C0jX^>- aJ^-X yyjJ £tll ^ — £j b CU^ I j jJl iJdili 

. (OXX^*- c^bJU! oX^-jOb* 

IOLaL oX^oOb* cXL^I -La3 c^p jl! l«A ddS" oXl ( j-« j%-p jil ^ Lpj 

jU C-* -I5j 0 jl ***> $A pJjd^V 

oU jJj jil C^li ^AJUI^Xl ^ cOXSi -btjj . 4 _Aj li A3 Jj 0X*3 j^j oLjIJjs*-! 

Aj j-«jJl A_PjVI £-—^3 jjj CcJiJjjJl l-M Aj^f aJLJo A j j-^r A>-l j>o 4 J^l 

. (_£ j^Sfl jljV?Vl ^ObpJ C A3J-o-Il 

•lijbcalj l]juSj 0X^-*-« Ojjv^j j_aJ) liJbl I^SbLa Ojl y . ^ ouOaj j 
AP^ o-^- APljj Lu^^«l 01 ^ilisil * > 0 *- ^) • A^-*^Lv^| ^ Lp 

.(c^^LiLl cu3 jJl ^ oJ-! oJjJ_>- 

a Jj>- O jJj jib A^^i OJjl jX-Ou ol 

. A^s-wwJ^iAJ y ap j jj-« ^Ljspl ^ 
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2 1 00 j* La I 


i7t J I 


i1JlIS\_*Ij l)IS" 4j| 1) j >r L> LlsO j) • L jl j . • ^ l3.2j_jj 

oi>l cl* JlS'j dJ pIjJj 4 LIS' 4 *Ss»Jl^w4 ^IjS <J|j cL 

OJlSsJj tUxs^l 4 s^woJ>- i^lpl jS o J 3 ^J-a Jj jLjj 1 gJL>- 4 jJ^I 

.(lJufc c^Lsij 

jLail ^1 CjPAiJl ^ L^>c_*i cJjY C|t— -*j) !*!Ajli 

.(LoJL JjJjLi ^lp wL^L- 1 4>c-^wJl 

t^jjL^gpy 1 Jj Lv^L>c3 (_£ J ^7 01 I Li-P ul) J Lf) I 0 jlj 3 . 5 (J j AJ 

4 j 3 .l 2 .La ^lp ® J J UV j-^. ji jLg_>- L fl *Sl . o-b J_A-i 

•W 

J >_fl . JLgJl *->&>ej c I IjLpr -l 2 LL j j»LL~l ^1 ftjJ 

JsjLi-i 4joL>) ^lp t^S J j j ftJl ^IpJ . 0 AjL^ 2 p! ^ip £--L*J Oj j-Cj ci 1> j-Aj 

. Jj>“lwUl ^J -a l] <-b^>- £-Lj2_pV ^IjuVI 4»j1Aj Oj j-y2_!l 
.£]._Lw«j> 7 ^iLsCj lJlL" lS 0 j->- L> j j^g.Jl OJ-L JJj>c_l>>) ; Oji 2 (Jj-Q. 

03 Jj>- jll (_ £j^jJl ^jj2*oji-( Cl I ^xCLLwwv-a 0L c4_^Li\jj . <LCJJiJl AjLLy^J^^a 
. ^^cLl ^«<CL Ij i,_ JLLJcS'I .-X3 i^lLL.^- ^jS 

l) 1 ^jL?l CcS” ^JlSsJj ?lji Iljvj) iLlj&JCa J jJLj lls^lLa oL>t3 (J_\ Ixj 

4JP O^bO Jju jl I J >-l 01 Jj • CL^j2j» Cl I jJCj j La 4j>-^)\_P jP tl) \ L?^u*Jl 

. (? Oil OlI^jvJlj c-lLs^I lJlL - .^IjVI o-b& 
I ^ S-LoJ_*Jl j! c jJl I oVl *-<2jl 1) jl t - ;L>«L 

l 3 jL 4jJ c4 ^ 4j Jjfc> ^ LjJ j j aj i^JLs Lp^ . l)LLj^-LL! -Ifi ^ 

Lie ^(ji ^1 ^jl ^J^a JlLa ^w\_P iJl L^3 . 4_La lllSs 5 V 
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«HWll 


4 .JLJ j L?-A3 4_Jj>s_l5 1 Jj c 4 ! V j». ■ -g3 xJl 

i^JJL ,^L>cliJ C-^Lo-ws-w^ ^ , 4XJ ^A_aJ j . I LP 

$\ y>r\ ^ j^r 4 5^ cC->Ll« x-sl 2 J ^1_P t fcOwLP Aj Jj *V C4 J Il^j^-Jl 

c*>! £-^> l) j — J2 lp J$ cfJjT £cj >- jSfl — « clr^J 4 c. 5—^JJ 

.(Jj>-w\jjl |jjfc Oj^ 
. Ijjfci ii^J-wwuLi (J ^aj 

^1p ^ j-Jl U jj JJL c.^lw?! JJl! Cjt-su) !l)jI y ^j _ jj 

jJl L«j (*jj) J^-Lw^ 

J-aJ c <L» J-Alll oUll?jwJl ^ jjJ 4 jLip 4^j£" clAij) ! Ojl y . ^ 

.(L&I Jju |t_U ^4jJJl ^Al>o C-OlS" 

di-*3 OLj C-0<-\ & cfJjliLjaJo l)I j S" JCj OjUVt o J 2 

:*>\jli CC^ ^>-1 0 J — * (J, y > ) ^^PJjL^J ^La ol__J3^ 4__9*>lp ^ 

J-6- 9 4 ^J^"^' AjlgJ aikc- ^ l^L iaj J» jiP 4 J>j^) 

C^LjIaJI 4 .^P y yy yu dJ ?1 &JlpI jV 4 j Lwwj| ^1, J ^7 (jl 

•(t>6-^' 

LJjj 4_aJo .^) jS"1S 4 ^fjy* yg Q> Cj%-*j) * (j, j-« < - 

^j-P oL>ti (J, J — * jiLip y$ yj c 4 — A-3^ j . (c^ — j ^_J_P cL * — ^xji 

4^»liLl J^jlJ-l ^1 Jbjjjj oL^wJLi-l ol >k-Jz > ^il 

.4^_aJ y^j c t>6 J . 

CcliJ J J j-> 0-\j>-!j 4 jL^jJ| ^ jLj>o iOL>ui ^ll y?\ yCLsj\ J-*j j 
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2 1 00 j* La <Lji tT I 


i7t J I 


j*-> tLo Xiu Jo . j oj_ jjf JwLj ^pJj csl l«Jl kilL iji ^ 

-3— j (j-J J,| j' cJ,j— “) : (J>^ Jj— ^ 

^cJ3l wbJ_>- ^xlg,'* iJljJfc .V jl ^ j AjL^j aAIaP ^ Ajs-tla CL ilS”^ li| 

.(4-J ^IxJaJI 4j JjjIj 

.jjOJ 5JL-j ^ ^jlS" Jldl^-si^ J J- 4 J-V (*-> u* J 

0 J P-^J jJ jJ oJj>- .UA ?*0 J j-AJ CaJ_JJ| ^ L 

d)lS"* w\JLl .^w\_a]| o / ^ oljLy* Ow\jfc>Lis>^j ob jjwil (JjLliJ ^ ! y^> ^J,l 

^j-a 43 ^P ^ oljl X\ JjfcLio l)I ^jA 

tjjSo ^ yi]\ ^^c-jo cc_^-w^>ci xj Vi j j s ^ j . j j 

j . llpL* ojUVI ^ d) j S"jLiuiJj ^.liwLv^VI £-<cl>cj Ov > “ $1 

^1p cJlS” (JLM l)I clJIj cljj& ^ ^jLi 

^..^.^■x-aj (1) jJIjJI d)lS^ 0)r*“ c <> i^ r ^wJl cl>Ll« j l« 

. L,^xj 


^1 cl~Ial I wLi J jJlo j Lglo^lj 4 Ji^xll o y>^>- oL>t3j 

^XJ ^Jl ^j-^-I^Jl j J C Low3j . 03^lj A^oJ^I <-\_LP CO C_- xLa 

dr 4 J 3^ LglS" 4 *xJJl J . Ojl ^1,1 I A3 1 J w\j 4 c4_w«La| 0 j J ^-C 

.^JJ jS>- 

.(j\^P*)Ul ^ J3j ^ 3w\_v^lj CL-1 1^ O C4j>-I j^Vl 0 jL_3 

Ji yA\ J j->- jUlaSIj cl>Ij jjaIlII (JjLS $-LlI ojIj 2*s-j 0 

( 1)1 0 J^AL) j . <«— ■'£^2 J Ja 3 I j (J^j Jwlll c L^J Jw\j 

J-^23?j ,_y J-^ 23 ^ c JjisVl j-* jt^LoXo (jj ^ 
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<==mNI 


.Jill jl oljL^» 

^ j-Jl ^y* jl*OC OjlJb yu!Lj Jlj— ) L« C$-li^-s^*Vl Oj^Uc« J_*j C jJ iSsJj 

. ^ j&JJ jl J-^3 ^S*" jj ol jl j j-fij jt- 5 

j*J*\ ./ jJl — xJ wbjl C c~£ j-Sl cj j-*) -(Jjl J J — ^ 


;b 


jl wligJl jl jjA-^Jl jl I jl-^rl ^ b fl>u*y< a jl JjVj C-b yki£- ^ J 

. (jVl jlj^l ^ L^jj 

3w\p 4»0Lj\Jl ^_Jp jl— , 4 1*4 1 ^^bj^ . ^l_!LA i ** . a ** 1 ^ . . ,4 3 j 

43 ^P ^ jj-v^pjU xj VI AdJ^J j j v^Jl £-*J . O^p— 0.11 0 jj>- jJl 4 

IjJ^- J yu j .^|j-l-| ^ ^ jjl j-v^pjUl (^1 43 ^xJT. C-Jl £OoJO*u c jloO^**4 
P CO-Uxj jljJL ^ ^j^UIj 4 9 ^x*4 yS\ jjjl 4 j ^> c_^Jl jjj Ijf 4 jI jj s^jL) 

3jJjb| J_xj ^li C o ^JlSl jJjljOjeJ jjl3 yu* 4 t jL.Sn lJvi 4_ji~* 

.^bVl j^iSJl ^JJu 4*lb jJl 

^>-1 0 (J, j-«) jlxi^LSj C0jj»L-« j» ^Jl J,J L_^lj jl J-^j djjsMj 

.^LoJ-l ol jA ^ jlalal CO j-^b il 

J5* ^IjlpI ^ j ^ jjj jp^ jj jljf cuii Jii) c j j^r) : J, j-* J y& 

4 j j j ^ c_^p jj Jjb . wb Jji-I ^_*.bll jJJi ^ j>Jl j j» jiL» j^>VI ajL^j 
J ilUJ cJ jo^l ^^ip d^tjl jl y* wb y Jjb ?L^wwuij ^1 oJlJI 

. . jl ^l-ll ^1 ip I wbLi ?0 wL_J| jlL ^ o^l >■ ^ll ol jH*! 4 j>c_v^ ^ 4 

. I ^jp 4 j^0^j Low 3 I jjjSsj . .0 jJjc4 

4^xJ Jbu J . (<OP J^VI 4lbxJl ^ oI>-IjL 4 ^>»Vl ^loU .jll") I jljli 3 jjj 

. -b y^2^~ jlil j5>“l 0 ^4 jxJij L_f yS\ 
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2 1 00 j* L a 4-j^ in >T I 


(J? iaj I 


&jlAJ iilhc 

(3 ^-odil o_-0 1 &3Jl Cd 5 j w\Ji^ c 4 lk*Jl ^ ^ 3 1 

J j—dll jS" ^ (^-s^ c (j>J— *) I Jji3 (.c&lS 3i^3Ld 

(^ii-pljjj c-Jl ^ ^Jj j c-ls jLM AjoLi ^Jp c3 j-*-*di! / ^Jaj ol :>&3 

^ JsjLM A-viLi ^ Ip 0^ ^>- ^il Oj J v^Jl I-Lj J c3 j £-!l ^ di suLv^l J 

^ 5 jJ>cJ ^ jJL . jS" 4 W jJ jLc^ll V— « AJU 

^Jw\j 3 ! . cdL_*J Vi J-*^ cii J — ^ 3> cli ^ J— ^ y* 

3L> 11l&.S j *3 . k^JL L^Jj y ^__3l 4_JV^ c->lj I j_33 cpl *Jl 

j^p 4^_*Ul ol <Lc. 313") c 3 j-^vil! jT j-* ^J,l 3J jj>cJ2^j 

jL^>- p-j ^ « j Cjli^l2j>d]! Jl ^_ij 31 jl £4 53-dJl 

4_Lli ^1 y* J (Jj-iil ^ <L-*JJl £__w2j ^jJL 3J-! ( j— v^L^3 ^ 

(3 J-^-dU C-dfcjJ J 4jLdJl ^4 ^ ^>tJ 31 I J .4 

.( >“Vlj uy^t uy 

LlUl i_£ 0 jLdl ^jb>- cA^^dsbjtll 0J-> jO-^ j j^si\ 0 ii ! j 

i^\ jj'Jl (j-^ aJ| c j[j jjjj (_g j OJJ05"j ^jj aO td) j *jo 

^ jJL oL'^j jjj ttjy^jLS” J ojt) oU^jjjj ti_->*)l50l ol ijj jj 

y >^ I tiJJi t jLaol j-o-S” J-o^j l 5 _/*-! j c u> 

jlj— j*-Oj jl 0j j I 2 J- ^S- (_$ j lo 2 o^_a J5” 015" J 

.aOVI otjj j j] I aI2^j!^j UjI^I j^jlJ Jl J pLixJl ^jA jJj 

tOJJ 0l^-« J5" tA^Ol j sjLO- OVI Ow>i oU^j j jJl 01 tAjiJiJO 
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OMWlI 


j\ ioU jj j ji\ I oLJLojw ^aJI ^j^L>c_JoV ob*}bpj (S j—> 

Jbf ^ . l-gxis^? jl cL^JjJj^ jl cb^jbawi>- ^Cw\_aj 

4pLw 2 juTl C^Ij jJJ jJl 4 P Lu^? J-A3 C jJkb J,^AL^4 oU jJJ jJl 

oU jj j jJl ^2ju» 01 lJL?r dJ L*Jj . jjLJl l)j aJI ^ ol jl ~Jl 

OwLoJJ A_wlJ| c.5^ • & A^AI^ Cl~<w2 ^ 

. 4_w^LojV^ C->b«J«i-i ^TwLaj j 

JJP ^1 O j Jjj t^li-LiL-wo c^—AbtlSfl cil J S ^ J ^ 

. (?ctij-xpL^4 Jjfe) it^iiJboMjj 

.(J'v^ s-l j& wb jl I*!>Ul£ 

jJb c*^AjlS i^L^Aj OJ c_ ^I p 0 L5 ^ 

^Jp Oj^IS 1 £jj . a1_x3 A_JV^ A oU! j^J-l cii-b b« ^j__ZJfc>wL« 

aJLJL^I c«A*lA^Jl ^>k**o (J^j Cs-L-^V^ jL^lj j 

|jjJ_^- iJjfc 01 .^b^e-wJl ^ip (J 5-bilojb JjtJlJb $a!*3 

.^_^JLa 1?V b^Jjjwo $.bVI (_£-Ul jJb i)\^ bc.j 

^JbJl bJl blS* i*£ j' — ^b*>) ! (wJJ — b ^-oJJ (J ^.aj ^ — i 

Aj j>cSJ j%-bc]l ^ >uj c AjbJJ ^S"i Jjii? AjI . O 

(^OJl ^ jj bo3 .bs^jl b^bfcij V J >^>- O^^J bb>“l AjSOj cA .mmjLj 

(?AJI ji^jl ^Jp ^ Ajwlpbwwv-a 4jS\_C 

t3 bl^J ^jl >- j- 4 ^ !-b& ^ b ojj 3 c«) i *^Aj L5 o j j j jJl i. - f>*jj 

(?ciX«boJJt>l jCj Jj A-Jbjs^ <L_*J (.ii-Jp ^p| l)I ^ j-» jj 

co^-bdl b^jb«iw\_>tl^l ^jP ^uJl l_3jv^j cA-JVI oU jj j jJl l)I C^wwwJ J_aJ 
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2 1 00 j* L a 4-j^ in >T I 


i7t J I 


. oLS" j-LJl Ajth jl> Jj y£> \? jjj L^»b»l 

^Jl c)l 2- UJii CtJl >- jJl ^j^o*!>L4 j—S>x^La 1^, &Uj CciAJi U *j j 

JjujJb c«^P C-^S" lil I gj Jj jJ 4 jL^ 1*J| 4jLi-l JlU JL^ V 

4jL^vJ^I c-jl :>&pI 5 jLJ! U 

L« L^_La 4_*j vwJ j CclXJ-P 4_iLj I JwLo L^_x_wo->^ J ^ ^ .S5~\\ 

(. 4_J LoJj dJ I^Uaj ^ ^>0 dijSsJj .cti s»UL« 

y ^s^oSol 4 Jwiiu ^_L> J C ^ ^_ux> ^Jp (__£ j 2^- 

dii->-i L,^..^,>- OJ £-1 oUjU_>- 4_L>- J^,^.j2j ^Jj ^_> ^jA j (. Cjl JLJIj 

4_Jlill LEij l^-Lv ^ jj L* cl)L P jvj j c^—u^ll ^ 

^woJ>- yCLu*j j cCPS"jL« jJ |J,! 

oL*>Up (J*}L>- tl) jUL 0 j-p JlS" 

wbo c ^2 j>-jI ^jJL> 4j_> jJJ ^ y>^~* iS^ lS 

. 4_g_i-l 


■ ICQflll 

(_£Uil d-^ jil J y»*yi (Jl ^1? 4 L Up ^ ll !u & j-Ig.IJj cidS”” U aJ 

^ CUU P dJDl^ j yiJLj dJ jl ^ii-JUfeiUj 4 L Ull 4_3 U jCLvwO 

C$-LiotJl (Jjl o Jjt) i^fJjLaJo ^J,l 1 & jP JJL *j (^ijl jJ 1 Ow^3 j .4 ^ijJ_Ll 

. ^JJj»L4 CjIj"V oulpl 4 -jLoJU ^ l)I c^J-Jlp Ujj^>- 0 j £ s ^*3 

4JL^xil 43 jk' ^ CUIjVI ^ 23 j 2X1 ol -I2J-I ^y^>- J 
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<==m14JI 


.^4 jS J sjjli il 4_p 

OJjjJ-l J — jl jX ^OlC J ^ y£? jl k cj J -4 ) I(J J 

4jp ^oIjVI A^f j-J O^LpI -bjl ^ijl ^C^lS^juJl ^*j ^xJl oIjVI ^ l?3j 

. (ajUcU li^xi jJuj 

,4_jjLiuJl ^1 _p cp>Ij VI oLU cp>^\j>-I j .1 ? j L* jLp^»^ 


jj -Lj co-\jlil ojjb olkJ^o Jjjjlxj ^ 4 y jjl_L23 c J ; J 

.(L^J^j j*-> cAjjlkJl viJJjj cSSojVI 

J— (J, j — « ^ j — aj ci]j — Pji 4_i J — (_£j — Jl C — i jJl 

SjjlkJlj c<Li_jiil 3i a^jjIj c^tJail oJjLj S-Uj tjjjiJl ^Ipj .oliajJa>slJl 

(_£ o i ^*j j, i c 0 “4-4 j ^ J! dj^'j ‘ J-^' ci 

jXj jj-lfijc C-^c-*-yi?l CApLv 0 j-yg-P . oJ__>Jji-l JlSsJ^jU Lfiij I l>cJjJj 

ol j UL*Jl 1 j c^woJ L»Jllp /Jj jJ~L*-!j) Ulc oJ_jJ_>- 

Cl^>C_^y£?l A^-jjJ Aijl£ ^*4 AP ^JLy^i.1 Jjldl jl C^^V J ^Lp 


^l)l 4_^ Jj_^Jl 4^ ja ^ 4 5l C^il jJl ^ j .£-J j (jli^j ^i_P j 4 y£> 

j ^>c_y^il ^ aLIS* 4_ljwL« 4j>- L>L>>- i]Ljfc cJl L^_3 Jo«xj 


. (ojJ.1 La c! J ^g-U L> Jjj .4^7jJJ aLULII ^1 ^il ^Ij^tiyob 

^ipj ciJwLj ^ jll3 ^l>» Jo- Jl 4 IaIj (JljJ La jjjLfiJo jl y P 

Jjj *^Ljli (^ti-4-yjaj 6^ J .isjLi-l Jjj O jJ joCu j jjjJl 


. 01 j jJrl ^ S^LpI Jl jl VI ^ JLSllIb I^T Jj^il JaJU- 

^L^jJ-plj ^Jl AjLJ^I LLaj lj^“lj jUl ^ j j AjJl ^Jajuj ^t\^s 

ijlig 3 c j jji!l ^J-p L^c« c—o->t-wwJl J aJ ci]jll?ij| J& 0 jL- oL>-L<L4 wL_>c3 
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2 1 00 j* L a in >T I 


i7t J I 


. L^-Jl ciJj w\j>o L» 

L» o^Ip Lgjl 4 j>-jL« . 4jLi j_> jlS' d)l c$-Lio*Jl ^ Lpj 

£_lL-4 JjUL* Jiu^ ^Jl l 5^" ^ **>j clp jj>r j j-yb.1) j 4>wwJji>» (j j_ 

dJ-ll£ Lgj| Jj .^Uoll ^ 4 jl_P V *jj 4_OwO-^2^j 4_*2 t JL^-l ^ L^lSOj .4 

oLw)-^ oJj>-Ij (j j oJi^j L*_w<>j>- ^jLJ| d)l jJ o . Ll^j I 4 _v4jL>- 4 S' jd-i 

(j joJl oAjfc ^lp JjLa (Jl^l L(. *J jJl 

fj^x* J-^J L® (jlpJ^J CS-I J4$\ jjljwlSl ^2XJ LjxjU^Ij JJjlS^ Jt— j! 

.(^Lplwbl o^l dill) iS j^j^ J y*is> ^1 jk Jl ^ L^» 

^jjli (JjLxpIj c^^jwIxjI) 1*^ jli OJw\ji-l iO oJl Ig-SlL j 

j j.Lo oil jj j ji\ 0w\ & ^2ju 01 . o 5 jJl (Jl jl? ol > jj j jJl J o-l 

^j2_*j ^ OwL_JwLi 43LoJ>cJ l3j\ . (1)1 I J^jI jXxO. 1 j 4 4 1>J j c4_jLxJJ 

(?oU jj j jil oj j*j J-& ^Lii-Lo*^ (Jl^ jp liL>3 . OL^-VI 

jj>j Jpj iai3 J-o^l L$ll ^jj jlS" J jil . (JWi^l ^^Ip) : kj?jLx~* z jJj 

(JLJ^-I 4_woJkl j 4^J JL- S' VI AxL-wJl O-^*- 4(j^P-Uil j^-Jl (J^, j^-u2s>- 

. Ij jl2j oil jJ # j jJl jiSl 4_Jl ^Jllfij jJ&j C(_£jvi^Jl 

c l5 L-p JUf ^ j^xJ j cjl ^kll 4 _ Lip d) jSl ^Li) : .si Job jj jllT J j_ 21 
d)l .sjl .2Ljli^Jt (JLo*pVI jl ^t-oJl £jo> ^ bUs oil jj J jJl ^ Jj>o_wJ 

jlS" (. ^pIJjI J-oju ^LaJI oil jjj ^Jl 4_3 (^Ail ^ j-Jl dUi 

. (4^JL^*j j^» 4_P j.L».fl>4 <_JjJjj jl cAjI Jj ^O^Ssj jl Q*JLj> AlSsJ ^aij 

^ Oi>j J3 4J_SvJ ( Jj^j d>i>sj i lwUfc> (jl <^L-woij jj^jj JJLj Lo-^3 ^Ssj2j 

•flj-^'dr^jJ- 
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OMWlI 


Aj jaJh Jly- ^JLp C^jJjlS" ^-3 OwbO (_£ JJl cj i jJl 

d^-J^3 4_L ^L? C-^I wLl« IJp 01 wL^j Lo-w-^'V j^s* ^Lj 1%-S"* 

j-Jl *^1 ^j»LJl ^1 p c-^suUl ^y» IJPj cl IJ 2 4_>- jj^JlJl aL>- s-lUl 

^SJu ^1 ^jjLXj ^j-^liLl jJl £_9 01 US' . 1 U*j ^ a.dJO 

. JU- (_^b ^^UxJlj U^«lil-| (j ji j-Lj V cU j^>p 

.$-!_>“ jUb aUJLJI ^U-l ^ cU c3 c o Ul ^J,l IgjbU^I w Uj 

l_g_3c« c „,Ug 3 1>» ISI cL^-U 4 jUj 1 1 gjJtp ISI oLJ-l 0 UU" cSj > 

y* ^1p uUp OIS" wliJ iJliA ^50 ^OAjU- <LJL 

.j» jJl Jl jL» 


jjjS'jJb ^Lv^jI Oi-LUs ^4 C|J,j-«) ! J jU j JaJl^-l aJoU jj>cJ j—i J-iU 
4-Jj.dl olllSCil 0 j-aU jjUVl s-0i?Vl OV 0U*Vb oL >c3j .(Ojl y. 

^w-U cULU Oj ^»Uj Vj Oj^-U V j^-Aj ^ oli j U 0 J 

•p-^ 1 ^ Cl* 

c-UU-l a_J>U> ^ Ip O^I^j j ^xS'Ul Oj y^> j-$bj j jH\ ^ Lp^ 

• b 0J->^PJJ L 4 Jjfc) ! Aj A^> t-^Jj 

b Ojo^-Vl Oj - — ^ VI j — *» OJ — !U! OV ^1 — x^-l) ij j — qj 

■ (jj^* 


.(?l_jlj_uJl I jjk La 'J.^»') J ijJ 

■ (^ JJ ^ J ^ (p) : J J^> 

l_ 3 ^xj V Ul tU> ?Ax3 oJjU- ^isu) :0 ji jj j jiS'wiSl ^^—jj 
^jSsJ tO VI j^jJI ^-4 ^ oJ il J . U>- Ij & 
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2 1 00 j* L a in >T I 


i7t J (^1*1 I 


^ $-1 <y y! c 4^ ^J ^Jl A-^LJl ciU—OapI 

Lj-j>- 4j^f jj o-LpI c^JJl l) j*VI *i-l ^j - 4 ^J^*r CdS" dJLl . ^__*-*Jl 

dOlj ^j-.-vJl ^ JJL 4_J_*>P c_ 3UL>I Oj y _\ 3 OJbl C.J i yu CUili cj jW o I 

I 0j& ^LjI ^4 ^315 .oJp cdJ*. ^ 4j| ^ j . j-ojJl 10 jju <j-u0bJl 

^*^4 L<>3 4j . L^3C4 J^Lcj oULj Uj-\J y\ ji> Vj *j J *^-l 

• (j^" ^ j-^ ^ Ji Lf>. lJ 
(?wbV^ <j,l ^j^dpO*> ^bl wLaIxj Jjfc> OiJ) :% f lS jL^wO 

^*ji?l V C*^5" ?ljJl>- 0 j_5o 01 ^-*j) I Lo-^J>cd 4 Ojl y j^5"jJl i> 

^o-*J Jj*Vl ^JAJ Jjjli . l-flli?*4 oJ Si 

. (OVI 4jLw*>- j%-X£ ji wbwL4 

01 ^ c^— o-*Jl ^ ^JJLI V Cd5" lil ^x)j) il 4 *-^ J j & 

JJl! . . l_L-wj>- col) I*^-jIS c— jj ’ cOJ->jb-P oJ-^-Sj c(. .jjj! 

^jLJ- Igjg^l 01 d_ jjl ^i)l c^- 0 5 j^l I * lilj loj^ 4 jLwdl jiii LIS 

^ J tg:,^j J .(?L^jL>- Jj>-I j - 4 ^>L>- J* c_p-5o cbg-*-« 

Oil ^J, ^o ^ll 4 J15* o J ju Ij-Jdxj ^i ^lj ®l 015* lil) 

jl ?JpULdJ L?.L>>-I Olj cc_^rl Olj l 5 ^ (_ 5 ^ i — ^1 01 

.(?^jLJ- 4^UVI iL*-ll ^dr>-l ^JslS' i(^$ y>-^{j 
CC_3 yu Lo5o . 0 J-^5" 4ll^l ^P 4 jL>-I C^J) I Ojl jJ j j^wUl 

c0 j^r b OJJ Oj Jjc4 . L 4 ^ jj ^4 c. -^jl ^7 4jliX. OVI *-w£-l 

. (OVI aJ yfc^- j j-«l oJ-L 
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<==m14JI 


a-tinii auaii 

** ♦♦ y 

iJ ! 4 xj! j ol >-IjL» 4i*jii! 4 Li*)! ! J o^- 

4_Ji>- oi>cJ i)Ljfci IjvXS" OL>C^>JL_wj j £-i! j-Sl APIS (j,! 1^-^cJg.ygJ 

^4_Jl_>- o ^>tj>- o jL>- Jj .wL_jJ_>- VL*L?1 Lcj_p Ji lixilfT j .4 Si>t_j2-4 

jyCJj cl o^sjL»J-P ^_ip ^s^ly'LiV! jiL*)l *1-5 jJ L?-i-vO ^ 2>j 

j^]\ oVj L^- cjil *)! !Ji* ^c-«! jj Jj>-I ^ * 3 . j jjL!1 ^Lp Lo*^-! j^>- ^ « 

Ij j^llp LCJ_>-j 1 oJLJfcO LoJLj 13 cc5 ji tol J j 

jl 4 _JLj* 3 oli jl^- l)%LSj c y>-l ^-^Li jj .Jl -I 2 - 00 J ^j>-1 

jl j ccJIj (^J • ^ ^Lp £*^Ljl>>V! l) j— ! jL>tj 4j_v^l ^3 

c ^>-1 £c*«U \J> 3 -^Lo-^Jl ^ jl_*L>cj Cjiy^ J! l) j^*ti)lj li>Lp jj ^__Jo 
jl c^y.jli-l ^>c_Jl ^ 4_2 ^oL«jj b ^ ^Lp — ws^iJl £t_3 Jj jl — xloJlwwo 
. j j_gJl ^ CU^*-J 4 j^L& ^JL^> j^4 O ^Lp yiJij\ y^> C^- l)Lv23 y 
4j^ 4 ^ jJjlff j oJl <—~P ji C^j^jJl — 4 4_& Jbu J 

C1^3j Lo-^vJ ^Lj L»wUx 3 ,4 t JLJL>- oLj>- LiwJO l) 1 jl Jj *J c4_Ji>- oLj>- ^y» 

.bjjjl j^P 4 juj^ 4jL>-j ^ L)Lji>w\l^w 3 \jxj» Aj[^2J3j ^3 

4i>- i2-J^>cjJ! ^ c_* P J ^jjjlS" J LJl C^ j 4 ) [Jsjli-I 4joLiJ (J j Aj 

lj! jisil >• j 4_*j>-! ^_C. ^ 4 j3 c^Ji.,^3 4 . 4_ii^>- 4 L >- j ^4 -U J jj! 

olwb^Vl jl <j^J ^<jl-^ J, ^1 |t-> C4_s^l>- ^ j ^P (^lj J^LaJIj 

0 jw2-P .(Lilji! ^jA; s cJl c L^L o-ia! jo jS ^il! 4 L>jj>tll 

.4_U*- ^JJ *y^a.JL 4 li-lJ jj Oj^> wl3 ^J , ^4 l) co^j-bc4 

c^IaJi 4_j L 4 j ^ji 4j^lji y*y w h^>j ^Li! ij ^ j 
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2 1 00 La 4-j^ in >T I 


(J? iaj I 


oLoJwlP P Jj- 1> O x_o A_JL»j A_ J j A_jjj 1 oOCoCc 

oLiO^- jL>&j>-VIj o-U>P*Vl j>P jj jil s-LjIj 

. LAJ_£f ojji ^ X»jj J*^W J 4 -o>XlP 

A-Jj>«J»I J>r\£\ ^ Jj_P ^£s>- (.OjyS AjlL* Ajli£. (3 Oju Lo5^ 

^j^>c-JuJl aJjJL) li 4j>t_v^l j Aj j ^3 <LoJ>- A j j j il ^ Jl-Xjj ^ 

A .Lpj j A C^L_j5\JJ Aj>-L>- iJl LA Jju ^Ij . Ajos OJ 2>cIj 

.(jLs^SJ^I ol^ip 'Jb 3jJ>- y» 

^ jj>c_l!I j-» c*}XJ L» jj £.Lo^j ^ JwUi L«J_lp c^LcwJ.1 
j^p Ajoj^o o ^laj ^ aX L«Oipj . a^jwLp >- C->l p ^ 

ol J-iilj cJ^>“j ^ oLaXX 0 J\ I jj> s^J (_£ CS-I o-wwJl 

.0 cA_L^i-l jlxJl 
La j«o-p cLajIj^I Jj>-I ^jp olJu^j c^X*VI 

(Jx>cj Lo-^« w\ *j i y»V' IJlA^xJj -UV-^' J Aj^U-I ^ L$Jl 

.i^JJ A^wjJb 

I-Xa J^S*" 1 jL*Jj I ^*V o^l *-^u i j*-£j J a oil) 1 1 ^ ILo 

(Ycjyi 

cJLf ^ ^0 j>- oo-^Ip oiJ c^-UjI !j* — *J : jjiJl ^ j—>j 

.t^J-SoS" AjLI? j-Sl X> y*-*2 C-^- ^jJSj Lc.jj cOjvjI 0 j 5*0 j A-3 $-LwwjJl 

cJOLtj o*)Xj tol O*^ — j o*l 4 L5^J0 J 1 u3sJ 
^1,1 O jiL^> J cOljJb OwlP ^ A_j>“L^) OwLi ^4 cJ-oP 0l^>- LaVjI ^ A fii^- 


cA-oj^c-s^ apLlv^ a_>-L_oXI apL^? 01 ) oL->~ > 


JlTtjlUJl 


^L>0l 
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& $■ o-P C—O^jl CiOA— J ju . oj— JwlP ^J-o-P j 3 j—$ y ^ 

L>c-Jj*Vlj Lgj ^ «jl ^1 LLOiaJl ^j S' xital 4 c— $4 *z}hj» 

C^^A i J,lJf ^ ^^^Jl 4 — >Li-l jl Ojy p-i&l j— ^aJl 

^aj>cc0 ^2 (J, jSO ^>t3l ^ Jl ^_L*j J-& • ^ 4>v^Li-i < o jJ( ^_wo-v2-J 4 S*jAi 

L^L^ la a > 01 ^> 1 ^ >>-wo ca > j jjj iJLla ( j^A cJ^ ^ llll 1 j yjj 

. (*}Lx>j>- Ll3 *^Lo-P ^CUj 01 jl c4«<^SC>cil ^ AaO^JL JjjL> 01 jl cllv^>e-Jj 

.(. o ^5 o jtLJ Ijlp 0 J !*}Ll3 Owl^- 

(?4aj!j 4jL 1? jj ( j\JgJfl.g> 6 j Jj&j) I L^_5L^-o jt-j 

.(Jjail J, L» 131 cLc.j cLww^) dlprj ^ j % -^L3 

jl^ 3 c ca-aS jj a3 4 _>- j^aJuJI 4_J^p 01 0*. c^jjjlS") :l$J J I ^^>0 j 

J-^' Or 4 • c * --J-^' Or 4 c — M y* ^ uylj*’ 

Ojw« 4_^>- j— Jl 4 pLoOI cl— a.a>0 J-aJ 0*^1 4 jI_p jj cijl al?Vl c-^L^-lj 

. (oyuO jy-j ^ J\ j JLlA^A 0 L>- a3 Lc.j ci— 3 ^Jl 0 1 aJLipl laJ^ £ <- _** - ^ ^ ^JLp 

I Jjk ?Jl_ai?Vl C-jl^-l ^__L*jI) I La J_>- ^1 aJu^lXlq oJ j ai J ^jJjlS^ J j 

LaJ J.P a,oJixj aJLS^ jAj\i . 0VI 1 >- ^lp! c J-3 Or 4 ^ Sol ^1 ^ 0 

. c-j jjJ <L«Lcal OiJ o jo»- VI ojLxJl oAi-> J c(c_^«Lil OLwJ^fL 

ai (^JJI |%.— ^Vl j 4iL>ww4 ^j_jj15"j dOl ^j— L^L j ca xj 1 o~^ j 

,4_3 IgJlaj ol~Ll oAJa5"j c Lo^liJaJ 4 jIjLj>cj 

^ ^0* yu 01 0J Jjfc cj ^-«) I (J j fijj J^jLi-l 4 j^u ^>cJ 4 >- ji> 

C^JJl Cl— 3 ^Jl ^ j .(?4^« jSsjL -1 L^JlP C— 3^Lv^ ^Ol C-^L-i-l 6 Ji>ij 4_oJli 
0 j-!j c jxOuil 0 j U OwbwbOl ca>l ^^“1 lS y c4_oJ LaJl ca j 1 A*i , 


2 1 00 j* L a in >T I 


i7t J I 


^1 A-w^>C_JlJl C-A O-wwJl ^2XJ C|t 4_Jj J C J dxJl 

wbl jJl ^ o 4^>JLaJl 0 JJj l)I o j . d*3 jJl ^ ^ 

4_j Ij ^Jl aJL <u>JLaJ| l ^ j — 3 ciJ-LxS*j c j-C p J5" 

cOj ^3 A ^ oJjiIjLp l. * wgj L> ^ 4 Jliil c_Ji_Jj 015* lij . l—pr^lp 


. OVI *AjU 4j Lio J^JjLU I ^Ifl^La d-^-J jaJ^J 

C<L« ^J_3 OwL<dxll djlj-w^-l 4_oJlS 4>3 yCL^j ^jjl jJ| ^ j 

^ L» ^jSs_Jio i]jUu-4 Lclj cc_^*^>ci wJlj 3 j£- OAA j *do 

. l_A J j 0 j j-v g.il ^lp tJ J ^ ? 

(_£jjjJl ^2-oji-l 4I^C ^c-aU jJ :^i 5li jj, jj» ^ jp*^ y) j j* *i 

oJL^r j JjLLlSI 4 >- j 4_J_P j 1 l V I^_jJjL> ^.ig-XJ ^_j J Jl j-oJJ 

43 «l5^\Jl |jjfc> ^Jj JJj ^ <. - P y Jjb . 4T» yg>c^>>j 4 ISvJoj 

^ di-Lai? 4_J_P J-Lj -X3 (_£ JJl 

.(4Jj^ 4 01 J-s^Vl J* C*^AS*) y^y>xlS> 


jb *^Ll& j^} 4jl LgJ IjwLS^I L&s.Li?l ^S-Llj c*A-«L>- jj jIS" 

.^j^tjLwwJJ (^-Ul C A «/g all c_^ ^S*j 

^1 jjLwJl ^JLCl (.^LqIp ddS^ L»J-LP 4 jI oJjuI) (J j aj 

O ^bVl ^ L5^^J .^-U^ Jblj 0 Olj $.\ — slsjaJl 

(^^Ul ^>-jjLs^2Jl ^ y~s> jJl jj» oli j-5Li-i ci j s j_>-! jJl 4 !Lwww« ^ 

g-lyg-aJl ^1 ^jL-JJ ^ ^Loj>- co-^>-lj 0jlj£> < - mao ^>c_aJj 01 j-^S^ 
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^1p c c— s-L^jaJl Jjcs^a . L 4 * ^>- (J.J d** 

. (g-Ljb-aJi ^J,l ^2-*-wJJ 4_Jlxll 4 _L^ AjI ^a)I jJjj (^1 

JwLj tjj Igjt^gJ JjtdJj (Sj—> C^t-yg-il <dJl l*iiJ J^O w\ XJJ 

l)I i^>-jlii-l <^1 d all ^ a; y viJjl ytJ^Si ib y^> jj—S” 

es-l jdd d ~y- c«-l j-gJl ^ £>j-»-Jl sj jVI £-» s-^UJl £^jLdJlj j—xJUi 

...%*30 i%* 20 co^L* 10 : Jl .wUl :>!op 

dd ca! iJ- -c5j jfl ji-> 4 ajIj joO J g-di.1 <_£ c^jl aM ^ _j 

aJ ( *j!j y (_£ JJl C-i jJl ^ i] jl j_^- J,l jS ULi j i_^x^ Jb LsJld di— *— aj 

ij>i (♦-’ (J,l^>-jVI J! <3jj"VI (j-« iLo-^Jl 0 ji jodj . Ll*Jl jJrl oULls 

^ Idjj cL^ipjjj L^JUi J^N ^ lS j 3 c^UJl ^ j 

La ^ Ld” JjtJl ^Lp JjJU (_5*J ^ c->Lf-j^>-sf ^Lp 3j ^*^2j i 9 ^ *i)l 

li|j tjjA’j'VI ,j — « L^Jj jidJl J^P jJd 1 — oS" jAi y V lg-il t-ks J~3 Q — 4 

.d^d-Jl oljUU Jl jlx IgJU- olS” US' cAaJU» £_Uj 

, { Jo J^l £tk-*i ( J^4 100 J^»tj wbi; Ip «.kj i_A® Jb d» ygLl I J o 

.^^LsVIj jyd\ ^j y* ^ ja\^\ by ^ Vj^jt 10^4^ y i^js jVI Jb J 

<_5 y idUip ULc a oj j s^ ^ ( jj? jVI d _/ ^Idj 1 4j_jt9 

(_^l LAjjd? J j*-<Jj u^i-l ^1 j Ulj id! jULSIj tdl U^>Ul 

j0L| tUdaJl 

L)i (j'^ 2 - 1 Ol L^jw A>- jjJ AdU AjS'U) j^l jJ-o ' 4.1 . ^ 2 all 4 

U Jj ' A.ssyi Agjlj J LS^ ‘U J d 5- ^ d-» U-J e-UwOl I ,J »UJl 

tUj jp J eiLi jdy L^aSsJ cOVI (_^l a^j^r j-4 AjjUdll (J jjJl bUa ( JiL4 Jljj 
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2 1 00 j* La iti >t I 




,S*lS”j SJl 4*3 jv2Jti J j*Jl list) ^U 2 j! Jjl j 

OjL J viJji jj3 jj tviJ alS” ^JlP J ^jlS" £_J2J I «*UpJ 

.ojU^j-l viJJu ^dsl j- 4 Oy (j- 4 ^ ilILils ililj to4;*b>- 4**S” 

If! 1 yiJ j JljjVI LSj-^- 4 UA* !— ;bS” ( _ s ilAl di— **?r ^ 1 AJLsu j 

Lo>S ^ ^ \j c!a US' L_$jl cCwA« ^Lp 100 j£S"t >a__L4 <jiaL« y2s>*-jj cij \ o-LS” 

.4^5" j^Jl 0jUi2J~l ^LS L^>-l y* 4jj4^-Jl ^Lp L_^cJ ^lll Obwl>tlJlj 

\^^x>\*\i\^\^ X& 

\ ^ cJuxJl JJ-W 
C^J-o-P 0 J 

“A Sjcil 

C4i,,>3 “A Si yti! 

*A> sjL>tiJ! 
cSJLJl % 
cS*^W2J “A> s^L*Jl 
3^oL*Jl 


iS ji- ll'lj ells' .jl^Ji Jlt-l 5S y~ J">ls- -ljj 1 pfjj jjL ^L*. : Mahatma Gandhi LS-uli-lilp (1) 

o-<>^ Jl j Ai^Jl ool ^ Jlj (_jALl l)L ■/?»!' ^ L-j^l ^ pLJU^JI 

(|4_>-jiil) .pistil tUbjl ^ 3j J^~\ J iLjJLLl J jjtA-l 0 15” 
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<=4iAII 


9SIS 


w\j>“l yj ^ ^ AJ jikJl ^L)J-ji!l 0^1 l j jj 

jis^f c-Jj — ! y Ls^2jI C4_AjLaJ| jl >jV^ Aj yt-J wwv^jji.1 

c^il*Jl ^ aL jl? oJ_l L*_^ ^_LpI <uJl3 ^_1 p ci~ll? ^o-Ip 

4j| LoS" $-1 jJ 3 c-gllS'j s-Ljg-aJl) 1 1 ^-L« 

^JJL> j-^3 ^J,l 4iU^|j .Aa^xJo 4^J jj JjLLJl j\S”1 J p~) 

J* P ^ lw\_J ! l 0*-A (^jA-pl^l lj 

.513 140 

^ LlJLl^a ^_L*Jl ^Jcw^ jf c Jju L») 14-j yt]\ 4 ! ^_>- y 

. j Jj>-I ^J l (j yL Si 

A_j ^xil p gx-^g.Jl ^j— 4 <-XjwL*Jl J L^oJp ^ J^~ 3 ^ -uig*s^g j^~ ^ oP 

Ap jj*^J| 4-pl.vg.3Vl 4 *V >c -s^) iL^-^ 4 CAJ Jj^JVI £—31 ji.lj ^ 

aL4j AJ JlJJI Ja uj jVl (JSj^-Sl 4 jLj>w? j 4 .p jjCwwJl o^j^A-I 4 

(Jjl Lo->-jL«j Ij^__^- J-oP Lo-S^ c(c^ 5 A-u ^*Jl £3 j^»j A JJjUl 4 L>dl 

cy*3 c ® j-^LaJLj 4 — ^a jili jS" jiij c^— jfe jjJ ^ A<Jjr 
c(^>-LlL| <— gl j ■ .lg-yg V 1 ) 0 — J^lII Ao^^j-lII (Jl — opVl 

^uJgJl £tJjblSl ! J jJg-La y. P C (j^J ^laJl J-J 2 J S Aw\j p)j 

.(^lUJl JWJ Oir^' ^5^“ LS^X? C ( 
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j < j * 2.1 nu j . i i.i i j| 
i^r^i i mJ* ii 

X«j1j. l-.: . .. i_t -j-j— i LI 1 1 j j-i l 

jj jj j ,w ! dL— i ^' ■ j>L >hi 1 
i jL * .1*1 1 jiijji', jj 
JSU aStjj Ui j^I Jj_l 6 
JjlMj . JjuvU 1 ^nLifl 

jjuk JJ ~ 1 J II (TO 

_vJ J^AP- j* jjjkkl I 

J<Ua< u^ 5 wLilhJ » i JA ^fdh * tdj 

[riLu J.jj-ij ^j 1(I JljjJi c UUTi 
>Jy Ji i^jU. J* ■ i'- - -j.l 

I_J 1 _I£ 1 " ' ft i L ^ L ■ -1 ~ ■ A «l_k- J 

JL-ci j*'ju= 
Jj*L JLiJ u+ju Lr-L^ 

Ui^J ^U>jjLLi^ ^a,'^ 

;j ^.Li Ji fjjj 

gUM» ZSUj-A-l ffcJl 

-,vl LmI 1 £ L*jl i- J 




